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TRANSLATOR'S PREFACE 

TO FIK8T BNGU8H EDITION. 



HIS translation has been made with the cooperation 
of the author, who has not only contributed many valuable 
criticiama and suggestions in regard to terminology, but has 
read all the proot-eheets as they were being prepared for 
the press. A few verbal changes have been inti'oduced into 
the text with a view to making the discussion somewhat 
clearer. 

The difficulties that ariwe in choosing English equivalents 
for many German words, are too familiar to require detailed 
discussion. The translator has derived assistance in this 
respect from a comparison of other standard translations, 
especially the English versions of Falckenberg's "Histoiy 
of Modem Philosophy", Wundt's "Lectures on Human and 
Animal Psychology", and KUlpe's "Outlines of Psychology". 
The terminology here employed differs, however, at many 
[toints from that used in the works mentioned. A glossarj' 
of tlie principal terms has been added for the benefit of 
those famihar with tlie German. The translation of the 
word ^P^ception'* is unusual. If it were translated 'per- 
ception' it would be easily confused, especially in its verbal 
fonns, with the only possible equivalent of " Wakrnekmunt/", 
'^wahriuhmen", and "■ Aiisdimtiing" . Since the process re- 
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ferred to by ^Perceptions is so entirely different from that 
indicated by the EngHsh word perception, it seemed best to 
employ a word whose signification is not so fixed. Apprehen- 
sion was, accordingly, used, and the danger of confusing it 
with the translation of '^Auffassung ^ was for the most part 
avoided by using other equivalents for the latter. 

The thanks of the translator are due to the author for 
his courtesy throughout the progress of the work. Mr. G. H. 
Stemfbl has kindly aided in the task of preparing the proof- 
sheets for the press. 

Middletown, September, 1896. 

C* H« J« 



AUTHOR'S PREFACE 

TO THE FIE8T 6EEMAK EDITION. 



IhIS book bas been written primarily for the purpose 
of furnishing my students witli a brief manual to supplement 
the lectures on Psycliology. At the same time it aims to 
give the wider circle of scientific scholars who are interested 
in psychology, either for its own sake or for the sake of its 
applications, a systematic survey of the fundamentally im- 
portant results and doctrines of modem psychology. In view 
of this double purpose, I have limited myself in detailing 
facts to that which is most important, or to the examples 
that serve most directly the ends of illustration, and have 
omitted entirely those aids to demonstration and experiment 
which are properly made use of in the lecture-room. The 
fact that I have based this treatise on the doctrines that 
I have come to hold as valid after long years of labor in 
this field, needs no special justification. Still, I have not 
neglected to point out both in a general characterization 
(Introduction § 2), and with references in detail, the chief 
theories that differ from the one here presented. 

The relation in which this book stands to my earlier 
psychological works will be apparent after what has been 
said. The ^Qrundxiige der physiologischen Psycfiologüi" aims 
to bring the means employed by the natural sciences, 
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especially by physiology, into the service of psychology, and 
to give a critical presentation of the experimental methods 
of psychology, which have developed in the last few decades, 
together with their chief results. This special problem ren* 
dered necessary a relative subordination of the general psy- 
chological points of view. The second, revised edition of 
the ^Vorlesungen über die Menschen- und Thierseele^ ^) (the 
first edition has long been out of date] seeks to give a more 
popular account of the character and purpose of experimental 
psychology, and to discuss from the position thus defined 
those psychological questions which are also of more general 
philosophical importance. While the treatment in the ^Gfrund- 
Züge" is, accordingly, determined, in the main, by the rela- 
tions of psychology to physiology, and the treatment in the 
^Vorlesungen" by philosophical interests, this Outlines aims 
to present psychology in its own proper coherency, and in 
the systematic order that the nature of the subject-matter 
seems to me to require. In doing this, however, it takes up 
only what is most important and essential. It is my hope 
that this book mü not be an entirely unwelcome addition 
even for those readers who are familiar with my earlier works 
as well as with the discussion of the ^Logik der Psychologie^ 
in my ^Logik der Oeisteswissenschaften^ (Logik, 2. Äufl,j JZ", 
2, Abth.). 

I have not thought it necessary to repeat here the refer- 
ences to psychological works, in view of the fact that I have 
given such references very fully under the various heads in 
my **Orundxüge". The reader who wishes to make a more 

1) Translated by Prof. J. E. Creighton and Prof. E. B. Titchener: 
^Lectures on Human and Animal Psycfwlogy^, Swan Sonnenschein Sc Co., 
1894. 
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thorough study of any paxticular question will turn in any 
case to the more elaborate work. For the literature that 
has appeared in this department since the fourth edition of 
the ^Oruruhiige" (1893), the reader has but to refer to the 
last volumes of the various periodicals devoted to psychology: 
to the ^Philosophische Studien^, the ** Zeitschrift für Psy- 
chologie und Physiologie der Sinnesorgane^, the ^American 
Journal of Psychology^, and the ^Psychological Review^. 
The last three contain also reviews of the current literature 
in psychology. As a recent addition to these the ^Psycho- 
logische Arbeiten^ edited by E. Krabpblin and devoted especi- 
ally to individual characterology and practical psychology, 
may be mentioned. 

Leipzig, January, 1896. 

W. Wundt. 
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TO THB FOURTH 6BEMAN EDITION. 



IHIS fourth edition contains more additions and minor 
revisions than do the second and third editions. The chief 
change is one which I have introduced in compliance with 
a request that has frequently been made; this change con- 
sists in the addition of brief lists of reading references at 
the end of each of the sections and chief divisions. These 
references, in keeping with the general character of the 
book, must of course be limited to the most important con- 
tributions to the discussions in question; and not all the 
important references can be given, but those must be selected 
which will furnish the reader who wishes to go into the 
subject more thoroughly with easy means of finding further 
references for his study. Sections of my ^Orundxüge der 
psysiologischen Psychologie^, and my ^Vorlesungen über die 
Menschen- und Thiersede^, which have been included in 
these lists of references are cited from the fourth and third 
editions respectively, and are referred to by abbreviated 
titles >). 



1) In the English edition the titles have been given in full, 
that of the Grundzüge in its German form, that of the Vorlesungen 
in the form adopted by the translators, ^Lectures <m Human and 
Animal Psychology^, Tr. 
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The ^Lectures" may serve in a certain sense as a supple- 
ment to the ^OuUines^, for the Lectures contain a more 
complete elementary discussion of the experimental methods 
of psychology and also certain diagrammatic figures. For the 
benefit of readers of the Outlines who are not otherwise 
supplied with these aids, I have given page and number ref- 
erences to the figures in the Lectures. 

Leipzig, March, 1901. 

W. Wundt. 
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IHIS second edition includes all that the author has 
incorporated in the fourth German edition. The most ex- 
tended additions to the text are to be found on the following 
pages of this edition: 18—20, 50, 78—79, 94, 97—99, 108, 
110—113, 127, 138, 184-185, 192—193, 221—222, 232 
—233, 248—251, 271—274, 285—286, 306—307, 330, 341 
— 345, 346 — 349. There are also a number of lesser revi- 
sions. The reading references which the author inserted in 
his fourth edition are repeated without change \ot any kind 
except the substitution of English titles for German titles 
wherever this was possible. Since the references are pre- 
sented by the author as a selected bibliography, it did not 
seem wise to make any additions. The pages on which these 
referenes appear in this edition are given in the index under 
"References". 

Changes have been freely introduced in the phraseology 
of the EngHsh translation. It has not been necessary to 
make any significant changes in the terminology adopted for 
the earlier edition. The translator is under obligations to 
the reviewers of his work, and to a number of those who 
have used the book as a class text-book for suggestions of 
which he has taken advantage in his work of revision. It is 
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hoped that these friendly critics will find the present form 
of the translation improved at points where the earlier edition 
may have been open to objection. Finally, the translator 
wishes to acknowledge his obligations to the publisher who 
has spared no pains in effort to make as easy as possible 
the difficult task of putting an English book through a 
German press. 

New Haven, 1902. 
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§ 1. PROBLEM OF PSYCHOLOGY. 

1. Two definitions of psychology have hepn the 
prominent in the history ot this science. According to one 
psychology is the "science of mind": psychical proci 
regarded as phenomena from which it is possible to infei 
the nature of an underlying metaphysical mind-substance. 
According to the other, psychology is the "scienc e of inner 
experience": psychical processes are here looked upon as 
belonging to a specific form of experience, which is readily 
distinguished by the fact that its contents are known through 
"introspection", or through the "inner sense", as it is called, 
if one uses the phrase which has been employed to distin- 
guish introspection from sense-perception through the outer 




Neither of these definitions, however, is satisfactory to 
the psychology of to-day. The first, or metaphysical, defini- 
tion belongs to a period of development that lasted longer 
in this science than in others, but is here too forever left 
behind, since psychology has developed into an empirical 
discipline, operating with methods of its own; and since the 
"mental sciences" have gained recognition as a gi'eat de- 
partment of scientific investigation, distinct from the sphere 
of the natural sciences, and requiring as a general ground- 
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work an independent psychology, free from all metaphysical ^ 



The second, or empirical, definition, which sees in psychol- 
ogy a "science of inner experience", is inadequate because 
it may give rise to the misunderstanding that psychology has 
to do with objects totally different from the objects of so- 
called "outer experienced^ It is, indeed, true that there are 



fin contenüof experience which belong in the sphere of 
Lological investigation, and are not to be found among 
)bjects and processes studied by natural science: sucb 
ur feelings, emotions, and decisions. On the otlier hand, 
is not a single natural phenomenon that may not, 
from a different point of new, become an object of psychol- 
ogy. A stone, a plant, a tone, a ray of light, are, when 
treated as natural phenomena, objects of mineralogy, botany, 
physics, etc^In so far, however, as they are at the same 
[^Bme" ideas, they are objects of psychology, for psychology 
seeks to account for the genesis of these ideas, and for their 
relations, both to other ideas and to those psychical proc- 
esses, such as feelings, volitions, etc., which are not referred 
to external objects. There is, then, no such tiling as an 
"inner sense" which can be regarded as an organ of intro- 
spection, and as distinct from the outer senses, or organs 
of objective perception. The ideas of wliich psychology seeks 
to investigate the attributes, are identical with those upon 
which natural science is based; while the subjective activities 
of feeling, emotion, and volition, which are neglected in 
natural science, are not known through special organs, but 
are directly and insepaiably connected with the ideas referred 
to external objects. 

2. It follows, then, that the expressions outer and inner 
experience do not indicate different objects, but different 
points of view from which we take up the consideration and 
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r scientific treatment of a unitary experience. We are natu- 
rally led to these points of view, because every concrete ex- 
perience immediately divides into tivo factors: into a amtent 
presented to us, and oui- appre/ten^oa of this content. We 
call the first of these factors o bjects of experien ce, tlie second, 
i-i^ perfc/tctrag subi eol. This division indicates two directions 
for the treatment of exijerience. One is that of the luitural 
sciences, which concern themselves with the objects ot ex- 
perience, thought of as independent of the subject. The other 
I is that of ps'ichology, which investigates the whole content of 
I experience in its relations to the subject and also tn regard 
\ to the attributes which this content derives directly from the 
\ subject. The point of view of "fiiiirnl acifiace may, accord- 
ingly, he designated as that otjmdiakerpmejwe, since it 
is possible only after abstracting from the subjective factor 
present in all actual experience; the point of view of psy- 
fsholo gy. on the other hand, may be designated a3 that of 
° experience, since it purposely does away with this 
m and all its consequences. 
3- The assignment of this problem to psychology, making 
it a general, empirical science coordinate with the natural 
sciences, and supplementary to them, is justified by the method 
of all the mental sciences, for which p s ycholog y fiimiahp-i 
_the basi s. All of these sciences: philologj', history and 
political and social science, have as their subject-matter, 
immediate experience as determined by the interaction of 
objects with knowing and acting subjects. None of the 
mental sciences employs the abstractions and hypothetical 
supplementary' concepts of natural science; quite otherwise, 
they all accept ideas and the accompanying subjective 
activities aa immediate reality. The effort is then made 
to explain the single components of this reality througli 
their mutual interconnections. This method of psychological 
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interpretation employed in each of the epecial mental'l 
sciences, must also be the mode of procedure in psvchol- I 
ogy itself. 

3 a. Since iintural «cienue investigates the content of e 
perience after abBtracting from the experiencing subject, its \ 
problem is usually stated as that of acquiring '' knowle dge o{ ^ 
tljB niitnr mni-lfl" By the exprtsBsiou outer world is meant the ' 
sum total of all the objects presented iu experience. The problem 
of psychology has sometimes been correspondingly defined ns 
"self-knowledge of the subject". This definition is, however, 
inadequate, liecauae tue interaction of the subject with tbe outer 
world and with other similar subjects is just as much a port 
of the problem of psychology as are the atti'ibates of the single 
subject. Furthermore, the eitpression can easily be interpreted 
to mean that the outer world and the subject are separate 
components of experience, or, at least, components which can be 
distinguished as independent contents of experience, whereas, in 
truth, outer experience is always connected with the apprehending 
and knowing functiona of the subject, and inner experience always 
contains ideas from the outer world as indispensable components. 
This interconnection is the necessary result of the fact that ia 
reality experience is not a mere juxtaposition of different demente, 
but a single organized whole which requires iu each of ita 
compuneuts tbe subject that apprehends the content, aud the 
objects that are presented as content. For this reason natural 
science can not abstract from the knowing subject entirely, but 
only from those attributes of the subject which either disappear 
entirely when we remove the subject in thought, as, for example, 
the feelings, or from those atti'ibutes which, on the ground of 
physical researches, must be regarded as belonging to the subject, 
as, for example, the qualities of sensations. Psychology, on the 
contrary , has as its subject of treatment the total content of 
experience in its immediate character. 

The only ground , then , for the division between natural, 
science on the one band, and psychology and the mental sciences I 
on the other, is to be found in the fact that all experience/ 
contains as its factors a content objectively presented, and any 
experiencing subject. It is to he noted, however, that it is byi 
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no meELus ueccssEiry that logical definitions of these two factors 
fiboald precede the sepej-tttion of the sciences from one another, 
for it is obrions that euch definitions are possible only after 
fhey have a basis in the inveBtigations of natural science and 
of pByoholoffy, they can never precede these inveatigations. All 
that it ia necessary to presuppose at first , is the conscious- 
ness which accompanies all experience, that in this experi- 
ence objects are being presented to a subject. There can, at 
this early stage, be no knowledge of the conditions upon 
which the dietinction is based, or of the detiuite characteristics 
by which one factor is to be distinguished from tie other. Even 
the use of the terms object and subject in this connection must 
be regarded as the application to the first stage of experience, 
of distinctions which are reached only through developed logical 
reflection. 

The forms of interpretation in natural science and psychol- 
ogy are supplementary, not only in the sense that the first 
GOusiders objects after abstracting, as far as possible, from the 
Bttbject, while the second has to do with the part which the 
aabject plays in the rise of experience; but they are also 8up- 
plementary in the sense that each takes a difierent point of 
view in considering any single content of experience. Natural 
science seeks to discover the nature of objects without ref- 
erence to the subject. The knowledge that it produces 
therefore mrdiaU or conceptu al. In place of the immediate ob- 
jects of experience, it sets concepts gained from tbese objects 
by abstracting from the subjective components of our ideas. 
This abstraction makes it necessary, continually to supplement 
reality with hypothetical elements. Scientific analysis shows that 
many components of experience — as, for example, sensatiouB 
— are subjective efi'ects of objective processes. These objective 
processes in their objective character, independent of the subject, 
can therefore never be a part of experience. Science makes up 
for this lack of direct contact with the objective processes by 
forming supplementary hypothetical concepts of the objective 
properties of matter. Psychology, on the other hand, investigates 
the contents of experience in their complete and actual form, 
both the ideas that are referred to objects, and also the sub- 
jective processes that claater about these ideas. The knowledge 




tntroduclion. 



reiore, immfdiatr and percepiwil: 



thus gained in psychology is, 

perceptual in the broad sense of the term in which," 
aenae-perceptioDB, but all concrete reality is distinguished from 
all that ia abstract and conceptual in thought. Psychology c 
exhibit the interconnection of the contents of experience, 
these intercotniectians are actually presented to the subject, only 
by avoiding entirely the abstractions and supplementary concepts 
of natural science^ Thua, while natural science and psychology 
that they aim to explat 
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I the contents of esperieuce, though from different points of 
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problem, psychology 



consequence of the special character of its 
itrictly empirical. 



% 2. GENERAL FORMS OF PSYCHOLOGY. 



mpirical science which I 



1. The view that ]>sycliolog; 

d eals , not with a limited group of specific contenTS^f ex- 1 
perience, but wi th the immed iat e onptent.s of pll nyppripunft, I 
ia ot recent origin. It encounters even in the science of' 
day hostile views, wliich are to be looked upon, in general, \ 
as the survivals of earlier stages of development, and which 
are in turn arrayed against one another according to their 
attitudes on the question of the relations of psychologj- to 
philosophy and to the other sciences. On the basis of the 
two definitions mentioned above f§ 1, 1) as being the most 
widely accepted, twq^ chief_forms of psychology may he dis- 
tinguished : metaphysical j>sgeAo/og(/ and cmpiricalpsycht^ogy. 
Each is furtherdivided into a niunber of special tenSencTesT" 

^j^^B^^jea/H-?^cAofagy_generally values very httle the 
empirical anäTysisPänd causal interpretation of psychical 
processes. Regarding psychology as a part ot philosophical 
metaphysics, i ts chief effort is directed toward the discovery 
fif a de finition_of the "joature of mind" that shall be in ac- 
cord with the metaphysical system to which the particular 



j? 2. General Forms of PsyeJioIogy. 7 

form of psychology belongs. After a metaphysical concept 
of mind has thus been established, the attempt is made to 
deduce from it the actual content of psychical experience. 
"Rie charactenstic that distinguishes raetaijhysical psychology 
firom empirical psychology is, then, to be found in the attempt 
of metaphysical psychology to deduce psychical processes, not 
from other psychical procesaes, but from some substratum 
entirely unhte these processes themselves: either from the 
manifestations of a special mind-substance, or from the at- 
tributes and processes of matter. Accoi-ding as the sub- 
stratum of psychical processes ia defined in the one way or 
the other, metaphysical psychology branches off in _te£ di- 
rections. In tlie first place, it may become spiritualistic 
pSJ/chohgy, in wliich ease it considers psychical processes as 
the manifestations of a sjKcific mind-substance and regards 
Ulis mind-subst ance either as essentially different from matter 
'dualism] , or as related in nature to matte r [monism or 
tmnuidology). The metapliyaical tendency of spiritualistic 
psychology is expressed in the assumption of the supersensible 
nature of mind, and in connection with thia, the assumption 
of the immortality of the mind. Sometimes the further notion 
of preexistence is also added. In the second place meta- 
physical psychology may become inateiiali stic jj sijclwhgy. It 
then refers psychical processes £o^"ffie" same mateniPSub- 
stratum as that which natural science employs for the hypo- 
thetical explanation of natural phenomena. According to this 
view, psychical processes, like physical vital processes, are 
connected with certain organizations of material particles which 
are formed during the life of the individual and broken up 
at the end of that life. The metaphysical character of this 
form of psychology is determined by its denial that the mind 
ia supersensible in its nature as is asaerted by spiritualistic 
psychology. In order to make good its position such a 
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materialistic form of psychologj- resorts to one of tbe two 
following derices. It may explain the conten t of psycho 
logical experience by means of a vague and inexact theorj ^ 1 

' of molecular proc'BBSeg' i ünhc brain [»igc^reamZ materialism); 

TJTlrinay" regard sensation as a necessarj' attribute, eitber 
of all material particles, or else of brain molecules in par- 
ticular, in wliicb case it treats all complex ^me ntal proceases 
as c ombinations of sucli aensationa, and explains theu- riso 
as tbe result of various combinäFons of physical brain proc- 
esses { psi/clio-pkyai cal materialiam ). Materialism in its various 
forms and spiritualistic psycbology in its various forms, agree 
in this: they do not seek to interpret psychical experience, 
by experience itself, but rather attempt to derive this ex- 
perience from some kind of presuppositions in regard to . 
hypothetical processes which are assumed to take place in ' 
some metaphysical substratum. 

2. From the strife that followed these attempts at meta- 
physical explanation, em pi^fal ps i /cholog ]t,jixose. Wherever 
empirical psycbology is consistently carried out, it either 
strives to arrange ps/chical processes under general concepts 
derived directly fr*m the interconnection of these processes 1 
themselves, or it iffrgip" '"th rprt^in of these pr ocesse s, as a J 
rule with the simpler ones, andXhen expiitins the more co 
plicat ed processes as the results of the ioti;iiii.-tioii of those 
with which it began. There may hi- variuii^ fundiunental 
principles upon which to base such an empirical interpreta- 
tion, and thus it becomes possible to distinguish several 
varieties of empirical psychology. In general, these may be 
classified according to two principles of dirision. The first 
principle has reference to the relation of^ inner and outav- 
experience , and to the attitude which the two branches of 
empirical science, namely, natural science and psychologj-, 
take toward each other. Tlie sccmvd principle refers to the 
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fact« tLemselves, or to the derived concepts which are em- 
ployed" in the interpretation of mental processes. Every 
system of empirical psychology takes its place under both of 
these principles of classification. 

3. On the general- question as to the ruittire of psi/c}ami 
experience there stand over against each other the two forms 
of psychology already mentioned (§ 1) on account of their 
rdecisive significance in determining the problem of psychol- 
ogfV~ysychology of the inner setise, and mycliohgy as the 
The first treats 



science o f twwteajate cjyeneMce . The first treats psyi 
processes as contents of a speeuU sphere of e^erience coor- 
dinate with the spherö of ' 6SJ)eriences which are derived 
through the outer senses, and are sissigned to the natural 
sciences. It also holds that the two spheres of experience 
though coordinate are totally different from each other. The 
second form of psychology, namely, psychology as the science 
of immediate experience, recogniz es no real jt J Ifi'ft"™ betwg^ i ) 
inner and oj it ^r ^ i^perience, but finds the distinction only in 
the diffei'ent jxrinta of Hew from which unitary experience 
is considered in the two cases. 

The first of these two varieties of empirical psychology is 
the older. It arose primarily through the efiort to establish the 
independence of psychological observation, in the face of the 
encroachments of natural philosophy. In thus coordinating 
natural science and psychology, it sees the justification for the 
equal recognition of both spheres of science in the fact that they 
have entirely different objects and modes of perceiving tliese 
objects. This view has influenced empirical psychology in two 
ways. First, it favored the opinion that psychology should 
employ empirical methods, at the same time holding that these 
methods, like psychological experience, should be fundamen- 
tally different from those of natural science. Secondly, it gave 
rise to the necessity of showing some connection or other 
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between these two kinds of experience, wliich were supposed 
to be different. In response to the first demand, it was chiefly 
the psychology of the inner sense that developed the method of 
pure introspection, [§ 3, 2). In attempting to solve the second 
problem, this psychology was necessarily driven back to a 
metaphysical basis, because of its assumption of a difference 
between the physical and the psychical contents of experience. 
For, from the very nature of the case, it is impossible, from 
the position here taken, to explain the relations of inner to 
outer experience, or the so-called "interaction between body 
and mind", except through metaphysical presuppositions. 
These presuppositions must then, in turn, affect the psycho- 
logical investigation itself in such a way as to result in the 
importation of metaphysical hypotheses into it. 

4. Essentially distinct from the psychology of the inner 
sense is the form of psychology which defines itself as "the 
science of immediate experience". Regarding, as it does, 
outer and inner experience, not as different parts of experience, 
but as different ways of looking at one and the same ex- 
perience, this form of psychology cannot admit any funda- 
mental difference between the methods of psychology and 
those of natural science. It has, therefore, sought above all 
to cultivate exp^-imental methods which shall lead to just 
such an exact analysis of psychical processes as that which 
the explanatory natural sciences undertake in the case of 
natural phenomena, the only differences being those which 
arise from the diverse points of view. This form of psychol- 
ogy holds, furthermore, that the special mental sciences 
which have to do witli concrete mental processes and cre- 
ations, stand on the same basis as itself, that is, on the 
basis of a scientific consideration of the immediate contents 
of experience and of their relations to acting subjects. It 
follows, then, that psychological analysis of the most general 
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mental pi-oducts, such as language, mythological ideas, and 
laws of custom, is to be regarded as an aid to the under- 
Btanding of all the more comphcated psychical processes. In 
its methods, accordingly, this form of psychology stands in 
close relation to other sciences: as experimental psychology, 
to the natural sciences; as sndal psychology, to the special 

mental sciences. , 

Finally, from this point of \-iew, the question of the rela- 
tion hetween psychical and physical objects disappears en- 
tirely. They are not different objects at all, but one and 
the same content of experience. This content is examined 
in the one case, that is, in the natural sciences, after ab- 
stracting from the subject. In the other case, that is, in 
psychology, it is examined with a view to discovering its 
immediate character and its complete relation to the subject. 
AU metaphysical hypotheses as to the relation of psychical 
and physical objects are, when viewed from this position, 
attempts to solve a problem that never would liave existed 
if the case had been correctly stated. Psychology must then 
dispense with metaphysical supplementary hj'potheses in re- 
gard to the interconnection of psychical processes, because 
these processes are the immediate contents of experience. 
Another method of procedure, however, is open since inner 
and outer experience are supplementary points of view. 
Wherever breaks appear in tlie interconnection of psychical 
proc^ses, it is allowable to carry on the investigation ac- 
cording to the physical methods of considering these same 
processes, in order to discover whether the absent link can 
be thus supplied. The same holds for the reserve method 
of filling up the breaks in the continuity of our physiological 
knowledge, by means of elements derived from psychological 
investigation. Only on the basis of such a view, which sets 
thfl two forms of knowledge in their true relation, is it 
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possible for psycliologj- to become in the fullest sense an em- j 
pirical science. Only in this way, too, can physiology become I 
the true supplementary science of psychology, and psychol- ' 
ogy, on the oilier hand, the auxihary of physiology, 

5. "Under the second principle of classification mentioned | 
above (2), that is, the principle based on the facts or cwicepts i 
uitk which lite iiivcsti^ntion of psychical processes begins, 
there are iwo varieties of empirical psychology to be distin- 
guished. They are, furthermore, successive stages in the , 
development of psychological interi)retation. The first coi^a 
responds to a desci-iptive, the second to an explanatory stage. I 
The attempt to present a discriminating description of the 
different psychical processes, gave rise to the need of an 
appropriate classification. Class- concepts were formed, under 
which the various processes were grouped; and the attempt 
was made to satisfy the need of an interpretation in each 
particular case, by subsuming the comjionents of a given 
compound process under their proper class-concepts. Such i 
concepts are, for example, sensation, knowledge, attention, ' 
memory, imagination, understanding, and will. They correspond 
to the general concepts of physics which are derived from 
the immediate perception of natural phenomena, such as 
weight, heat, sound, and light. Like those concepts of 
physics, the derived psychical concepts mentioned may serve 
as a first means of grouping the facts, but they contribute 
nothing whatever to the explanation of these facts. Empirical 
psychology has, however, often been guilty of confounding 
this description with explanation. Thus, the faculty-psychol- 
ogy considered these class-concepts as psychical forces or 
faculties, and referred psychical processes to their separate 
or united activity. 

6. Opposed to this method ot treatment found in de- 
scriptive faculty-psychology, is that of explanatory psychol- 
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ogy. When consiHtently empirical, the latter must base its 
interpretations on certain facts -which themselves belong to 
psychical ex]ierience. These facts may, however, be taken 
from diSerent spheres of psychical activity, and so it comes 
that explanatory treatment may be further divided into two 
varieties that correspond respectively to the two factors, ob- 
jects and subject, which go to make up immediate experience. 
When the chief emphasis is laid on the objeets of immediate 
experience, inteUfftualisUc psj/cfiohgy results. This attempts 
to derive all psychical processes, especially the subjective 
feelings, impulses, and volitions, from ideas, or intellectual 
processes as they may be called on account of their impor- 
tance for knowledge of the objective world. If, on the con- 
trary, the chief emphasis is laid on the way in which imme- 
diate experience arises in the subject, there results a variety 
of explanatory psychology which attributes to those subjec- 
tive activities which are not referred to external objects, a 
position as independent as that assigned to ideas. This 
variety has been called j:ohiniarisfic pfychology^ because of 
the importance that must be conceded to -volitional processes 
in comparison with other subjective processes. 

Of the two vai'ieties of psychology which result from the 
different general attitudes on the question of the nature of 
inner experience (3), that form which we have called psychol- 
ogy of the inner sense commonly tends towards intellec- 
tualism. This is due to the fact that, when the inner sense 
is coordinated with the outer senses, the contents of psychical 
experience which first attract consideration are those which 
are presented as objects to this inner sense, in a manner 
analogous to that in which natural objects are presented 
to the outer senses. It is assumed, accordingly, that the 
character of objects can be attributed to idewf alone of 
all the contents of psychical experience, because ideas are 
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regarded as images of the external objects presented to the 
outer senses. Ideas are, thus, looked upon as the only real 
objects of the inner sense, while all processes not referred 
to external objects, as, for example, the feelings, are inter- 
preted as obscure ideas, iir ideas related to one's own body, 
or, finally, as effects arising from combinations of ideas. 

Tlte psychology of immediate experience (4), on the other 
hand, tends toward voluntarism. It is obvious that here, 
where the chief problem of psychology is held to be the 
investigation of the subjective rise of all experience, special 
attention will be devoted to those factors from which natural 
science abstracts. 

7. InleUectualistic psychology has in the course of its 
development separated into ttco forms. In one, the hffical 
processes of judgment and reasoning are regarded as the 
typical forms of all psychoses; in the other, certain combi- 
nations of successive memory ideas distinguished by theii' 
frequency, the so-called associations of ideas, are accepted 
as typical. The logical theory is most clearly related to the 
popular method of psychological interpretation and is, there- 
fore, the older. It finds some acceptance even in modem 
times. The association theory arose from the philosophical 
empiricism of the last century. The two theories stand, to 
a certain extent, in antithesis, since the first attempts to 
reduce the totality of psychical processes to higher processes, 
while the latter seeks to reduce this same totahty of proc- 
esses to lower and, as it is assumed, simpler forms of in- 
tellectual activity. Both are one-sided, and not only fail to 
explain affective and volitional processes on tlie basis of the 
assumption with which they start, hut are not able to give 
a complete interpretation even of the intellectual processes. 

8. The union of psychology of the inner sense with the 
iotellectualistic view has led to a peculiar assumption that 
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has been in many casea fatal to psychologicial theory. "We 
may define this assumption briefly as the erroneous and in- 
teOechialistlc atb-ibution of the nature of things, to ideas. 
Not only was an analogy assumed between the objects of the 
80-CAUed inner sense and those of the outer senses, but the 
former were regarded as the images of the latter; and so 
it came that the attributes which natural science ascribes to 
external objects, were transferred to the immediate objects 
of the "inner sense", that is, to ideas. The assumption was 
made, accordingly, that ideas are themselves permanent things, 
just as much as the external objects to which we refer them; 
that these ideas disappear from consciousness and come back 
into it; that they may, indeed, be more or less intensely 
and clearly perceived, according as the inner sense is stimu- 
lated through the outer senses or not, and according to the 
degree of attention concentrated upon them, but that on the 
whole they remain unchanged in qualitative character. 

9. In all these respects voluntaristic psychology is opposed 
to intellectualisra. While the latter assumes an inner sense 
and specific objects of inner experience, voluntarism is related 
to the view that inner experience is identical with imme- 
diate exi>erience. According to this doctrine, the content of 
psychological experience does not consist of a sum of objects, 
presented to the subject, but it consists of all that which 
makes up the process of experience, that is, of all the ex- 
periences of the subject in their immediate character, un- 
modified by abstraction or reflection. It follows of necessity 
that the contents of psychological experience are here re- 
garded as an interconnection of processes. Psychical facts 
are occurrences, not objects; they take place, like all occur- 
rences, in time and are never the same at a given point in 
time as they were the pi-eceding moment. In this sense 
roUtions axe typical of all psychical processes, Voluntaristic 
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psychology does not by any means assert that volition is the 
only real fonn of psychosis, but merely that, with its cloaely 
related feelings and emotions, volition is just s 
component of psychological experience as a 
ideas. It holds, further, that all other psychical processes 
are to be thought of after the analogy of volitions, they too 
being a series of continuous changes in time, not a sum of 
permanent objects, as intellectualism generally assumes in 
consequence of its errjmeous attribution to ideas of those 
properties whiclj we attribute to external objects. The rec- 
ognition of the immediate reality of psychological experience 
rendera impossible any attempt to derive the particular com- 
ponents of psychical phenomena from processes specifically 
different from the experiences themselves. The analogous 
attempts of metaphysical psychology to derive all conscious 
processes from imaginary processes of an hypothetical substi'a- 
tum, are for the same reason inconsistent with the real 
problem of psychology. While psychology concerns itself, 
accordingly, witli immediate experience, it nevertheless as- 
sumes from the first that all psychical contents contain ob- 
jective as well as subjective factors. These are to be dis- 
tinguished only through deliberate abstraction, and can never 
appear as really separate processes. In fact, observation 
teaches that there are no ideas which do not arouse in us 
feelings and impulses of different intensities, and also that 
a feeling or a volition which does not refer to some ideated 
object is altogether impossible. 

10. The governing principles of the psychological position 
maintained in the following chapters may be summed ap in 
three general statements. 

1) Inner, or psychological, experience is not a special 
sphere of experience apart from others, but is immediate 
1 its totality. 
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2) This immediate experience is not made up of unchang- 
ing contents, but of an interconnected system of oecun'enees; 
not of objects, but of processes, of nnirersal human experi- 
ences and their relations in accordance with certain laws. 

3) Each of these processes contains an objective content 
and a subjectiie process, thus including the general con- 
ditions both of all knowledge and of all practical human 
activity. 

Corresponding to these three general principles, we have 
a UrreefM relation of psychology to the other sciences. 

1) As the science of immediate experience, it is supple- 
m enta nj to the natural _ si^enws, which, in consequence of 
their abstraction from the subject, have to do only with the 
objective, jnedtatc contents of experience. Any particular 
fact can, strictly speaking, be understood in its full sig- 
nificance only after it has been subjected to the analyses of 
both natural science and psychology. In this sense, then, 
physics and physiology are auxiliary to psychology, and the 
latter is, in turn, supplementary to the natural sciences. 

2) As the science of the universal forms of inmiediate 
human experience and their combination in accordance with 
certain laws, it is the fovndatio nt nf *'•" "i^tff/ .sr'"*'"^'": These 
sciences treat in all cases of the activities issuing from im- 
mediate human experiences, and of the effects of such activities. 
Since psychology has for its problem the investigation of the 
forms and laws of these activities, it is at once the most 
general mental science, and the foundation of all the others, 
that is, of philology, history, political economy, juriapru- 
dence, etc. 

3) Since psychology pays equal attention to both the 
subjective and objective conditions which underhe not only 
theoretical knowledge, but practical activity as well, and since 
it seeks to determine the interrelation of these subjective 
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and objective conditions, it is the empirical discipline ■ 
results o( which are most immediately useful in the invest^ 
gation of the general problems of the theory of knowU 
and etiiics, the two foundations of philosophy. Thus, psy- 
chology is, in relation to the natural sciences, t he suppk- 
mentary sconce; in relation to the mental sciences it is the 
fundamental science; and in relation to philosophy it i 
propaedeutic empirical s 



10&. The following tabular summary preaeols iu their e 
tematic relation, the chief forma of psychology aboTs describe 

(1-3). 



'METAPHYSICAL PSTCBOLOGT. -' 



r. 



Spiritualietia psycho logy. 



Dualtstic l*'-*^,lJonaBtio Mechanical ' 
paychology. ' psychology, materialism.^, 
.1) 'flionadological ■/ 

■■^ Bystema) 



EMPIRICAL FSTCHOLOQY. 



Materialiatio psychology. .AlwLi<^ 

Psycho-phywcal C'-vvA^ 
materialiam. 1 






Fayohology of inner aensi 
introapection) 



Psychology as science of idmedial 

experience. 
(Experimental and Social paycbolof 



Deicriptive psychology. 

*■ [Fftoulty-peychologyj 



Explanatory psychology. 



Intellectual is tic 
psychology. 



Mi 

ij^- Logical 

^^ ^aychology. 



Voluntaristic^ 
psychology. 




Association 
psychology. 



fin their historical development many of theae forma of 
piychology have grown up together. One may, however, mark 
off certain general Bequencea. Thus, metaphyBicol forms have 
generally preceded empirical forms; descriptive forms have pre- 
ceded explanatory ; and finally , intellectualism has preceded 
rolnntariam. The oldest work which treated of psychology 
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an independent science was AaiSTOTLE'a worli entitled "On the 
Soul**. This work is to be classified as belonging to the dualistic 
etaphj-sics , and to the group of faculty-psychol- 
ie of \is empirical explanations. (The soul was 
treated as the living principle in the body. There were three 
fondamental faculties , namely , alimentation , sensation , and 
thought.) Modem Hpiritualistic psychology begins with Db8- 
CABTES' dualism which recognizes two distinct forms of reality, 
first, the soul as a thinking and unextended entity, and second, 
matter aa an extended and nonthinking reality. The Cartesian 
system found the point of contact between these two forms of 
reality in a porticutar region of the human brain, namely, the 
pineal gland. The founder of modem materialism is Ttioiua 
HOBBEB {1Ö88 — 1679). (The ancient materialistic dualism of 
Democrates had not yet differentiated itself from spiritualistic 
dualism). Hobbes, together with La Mettsie and Hoi.bach, 
developed in the 18th century a mechanical materialism, while 
DtDBBOT and Helvetius developed a. psycho-physical materialism 
which has representatives even in present times. Spiritualistic 
tnonism first arose in the monadology of Leibniz. In modem 
times this has been taken up by Huruaet and his school, by 
LOTZE, and others. The establishment of the psychology of the 
inner sense may be properly attributed to JouM Locke [163S 
— 1704). This form of psychology has been defended in modem 
times, to some extent fay Kant, and with special emphasis by 
Eduahd Bkneke [1798—1854), K. Foktlase, and others. 
Modern faculty-psychology arose with the work of Chbibtian 
WoLfT (J679— 1754), who distinguished as the chief faculties, 
knowledge and desire. Since the time of Tetens (1736 — 1805) 
three faculties have been more commonly accepted than Wolff's 
two, Plato named these three, as did alao Kant. They are 
knowledge, feeling and desire. Logical intellectualism is the 
oldest of the explanatory forms of psychology. This corresponds 
directly to the popular interpretation of psychical proceases. 
The earlier empiricists, as for example, Locke, and even 
Berkeley (1648^1753) who in his "Essay towards a New Theory 
of Vision" anticipates modem experimental psychology, are to 
be classed as representatives of logical intellectualism. This 
view is at the present time to fae found in the psychological 
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diecuBsions indulged in by physiological writers , when . foi 
example, they treat of sense perception. Among the philo- 
sophical representatives of thia logicul intellectualism in our day, 
one must mention especially F&jiNz Bhcntano and his achoot. 
Association psychology is first found in the works of two writers 
who appear at about the same time, namely, David Haeti.EY 
(1704—1757) and Da^td Hume [1711—1776). These two writers 
represent, however, two different tendencies which Continus 
even ia present-day psychology. Hartley's aaaociation psychology i 
refers the association processes to certain physiological < 
ditioiia, while Hiimb's regards the association process as a pay- I 
chological process. The first form allies itself, accordingly, ta \ 
psycho-physical materialism, this is found iii the works of auch 3 
a modern writer as HERBERT Spkncer. Closely related to Huub'» J 
psychological association ism is the psychology of Herbart, B 
bart's doctrine of the statics and mechanics of ideas is a purely <! 
intellectualistic doctrine. fFeeltng and volition are here recognized 1 
only as certain phases of ideas). It is in agreement with as- I 
sociationism in it» fundamental mechanical view of mental Ufa. 
This similarity is not to be overlooked merely because Herbart 9 
sought through certain hypothetical assumptians to give hia J 
psychological discussions an exact mathematical form. Then 1 
are many anticipationa of voluntaristic psychology in the workail 
of psychologists of the "pure introspection" school, and of th-S'J 
association schools. The ürst thoroughgoing exposition of this 1 
form of psychology was the work of the author of this Outlines ] 
of Pm/chology in bis psychological treatises. It is to he m 
that this psychological voluntarism, as, indeed, one can 
from the description which has already been given, is to 
clearly distinguished from metaphysical voluntarism as devel- 
oped by such a writer as ScnopENHAliER. Metaphysical volun- I 
tarism seeks to reduce everything to an original transcendenteil ' 
will, which lies back of the phenomenal world as its substratum. 
Psychological voluntarism, on the other hnud, looks upon em- 
pirical volitional processes, with their constituent feelings, sen- 
sations, and ideas, as the types of nil conscious processes. 
For such a voluntarism even volition is a complex phenomenon 
which owes its typical significance to tliis very fact that it in- 
cludes in iteelf the different kinds of psychical elements. 
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B«(ereDcei. Faychology of the innemeuBe: Locke, An Essay con- 
cerning Human Dnderstanding, 1690. Edl^aRO Beneke, Psyohologiaclia 
Skiiien, 2 toIb., 1826—1827, and Lehrbuch der Psychologie als Hatur- 
wiasenscbaft, 1833, 4th. ed. 1877. K, Fohti.aoe, Syetem der Psycho- 
logie, 2 voti., 1853, 

Faculty-pgychology : Christiak Wolkf, Psychologia einpirica, 
1732, Psychologia rationalis. 1734; and Vernünftige Gedanken von 
Gott, der Welt, der Seele des Menschen etc., 1719. Tetens, Philo- 
sophische Versuche flher die menschliche Natur, 177B — 1777. Kant, 
Anthropologie, 1798 (a practical psychology, well worth reading e»en 
at this late date because of its many nice ohserrations). 

Association psychology: Haktley, Ohserrations on Man, 1749. 
Pbiestlt, Hartley's Theory of the Human Mind. 1775. Hl'me, Treatise 
on Hnman Nature, 1739—1740; and Enquiiy concerning Human Un- 
derstanding. 1748. James Mill, Analysis of the Phenomena of the 
Human Mind, 1829, later edited with notes by Alexander Bain, John 
Stuart Mill and others, 2d. ed. 187». Alexandeb Bain, The Senses 
and the Intellect, 1865, 4th. ed. 1894; and The Emotions and the 
Will, 1869, 3rd. ed. 1875, Hekbert Si'ENCEK, Principles of Psychology, 
1865. öth. ed. 1890. Herbart, Psychologie als Wissenschaft, 2 vols., 
1824-1825; and (English trans, by M. K. Smith 1891) Teit-hook of 
Psychology. 1816. 

Works which prepared the way for experimental psychology: 
LoTZB, Hediciniscbe Psychologic. 1852. G. T. Fechner, Elemente der 
Psychophyeik. 2 vols,, 1860. 

More extended modern treatises. Of the Herbartian Scliool: 
W. F. VoLKMANK, Lehrbuch der Psychologie, 2 vols., 4th. ed., 1894. 
H. Lazarcs, Leben der Seele in Monographien, 3 vols., 3rd. ed. 1883. 
Of the Association School (generally with a tendency toward psycho- 
physical materialism): Kuf.lpe. lEnglieh trans, by E. B, Titchener, 
1901,1 Outlines of Psychology, 1893. Ebdinghad,", Gnindzflge der Psy- 
chologie. 1st. half-vol. only as yet, 1897. Ziehen, (English trana. by 
VA« LiBW and Beyee 1899; Introduction to the Study of Physiological 
Psychology, öth. Ger. ed. 1900. MösaTERBERO, Grundzüge der Psychol- 
ogie, Ut. Tol. oniy as yet, 1900. Works standing between association 
psychology and Toluntaristic psychology: Hoeffding, [English trans, 
by Lowndes, 1891. from the German trans. 1887) Outlines of Psychol- 
ogy, 2nd. Danish ed. 1893. W. Jerusalem. Lehrbuch der empirischen 
Psychologie, 2nd. ed. 1890. Works representing a form of intellec- 
tualism related in method to scholasticism: Brentano, Psychologie 
vom empirischen Standpunkte, 1st vol. only. 1874. Meinono. Psy- 
rhologiscb-ethische Tntersuchungen zur Werththeorie, 1894, Worki 
emphasizing the independence of psychology and based on an empirical 
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aoaljeia of conscioi» proceesee: Liffs, Grnndthat suchen <lea Seelen- 
leben«, 1883. JoDL. Lehrbuch der Pejcbologie, 1896. The same ' 
pineal aoaljei«, and on the baste of this snaljsia voluntariBtic psj- 1 
chology in the eense above deaeribed, are presented by the author 1 
of this Outlines of Phychotoyy in big other works also, namely. Grund- 
züge der phyiiologiacben Psychologe, 2 vole., 4th. ed., 1893 (English 
trans, in preparation by E. B. Titcheuer) ; and (English trans, bj E. 
B. Creighton and E. B. Titchener, 1894j Lectures on Human and 
Animal Psychology, 3rd, Qer. ed. 1897. Works treating chiefly of 
the philosophical character of fundamental psychological concepts: 
UPHUEf>, Psychologie des Erkennens, 1893. J, Rehuks, Lehrbuch 
der allgemeinen Psychologie, 1894 Natokp, Einleitung in die Psy- 
chologie, 1868. American, English and French -norks all follow in 
the path of asBociationivlism. Furthermore, they tend for the most 
part toward psycho-physical materialism or toward daaliatic spiri- 
tualism, less frequently toward voluntarism. From among the na- 
meious American works, the following are to be mentioned: James, 
Principles of Psychology. 2 vols., 1890. L*I>D, Psychology De- 
scriptive and Explanatory, 1894. Baldwin, Handbook of Psychol- 
ogy, 1889. SCRIFTDRE, The New Psychology, 1897. Titc-hl.see, An 
Outline of Psychology, 1896. French works are as follows: Ribot's 
monographs on various psychological subjects are to be mentioned. 
;<A11 translated into English: Attention. The Diseases of Memory, 
The Biseases of the Will. The Diseases of Personality, General Ideas, 
The Creative Imagination'. Also, the works of FouiLLiE, which are 
related to German voluntarism, but contain at the same time a great 
deal of metaphysics and are somewhat influenced by the Platonio 
doctrine of ideas (L'ävolutionieme des idces-forces, 1690, and Paycho- 
logie de« idees-forces, 1893'. 

Works on the history of psychology especially worthy of men- 
tion: SiEHECK, Geschichte der Psychologie, Pt> Ist, 1880—1884, and 
also articles in the first three vols, of Arch. f. Gesch. d, Phil, (these 
cover the ancient and medieval periods), Lakge, History of Materialism. 
DesaoiR, Geschichte der neueren deutschen Psychologie, 2nd. ed. 1897 
(including as yet only Ist, half-vol.). Sommkr, Grundzüge einer Ge- 
schichte der deutschen Psychologie und Aesthetik von Wolf-Bau: 
garten bis Kant-Schiller, 1892. RifiOT, (Englisch trana, by Baldw 
German Psychology of To-day, Fr. ed, 1885, Eng, ed, 1886, 
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§ 3. METHODS OF PSYCHOLOGY. 

1. Since psychology has for its object, not specific con- 
tents of experience, but general experience in its immediate 
character, it can make use of no methods except such as 
the empirical sciences in general employ for the deter- 
mination, analysis, and causal interpretation of facts. The 
fact that natural science abstracts from the subject, while 
psychology does not, can he no ground for modifications in 
the essential character of the metliods employed in the two 
fields, though tliis fact does modify the way in which the 
methods are applietl. 

The natural sciences, which may serve as an example for 
psychology in this respect, since they were developed earlieril* 
make use of two chief m ethgd3^iiamslj,-CJ3>a:ig{gfi^..and ob- 
servtttton. Erperiment is observation under the condition of 
purposive control hy the observer, of the rise and course 
of the phenomena observed. Observation, in tlie narrower 
sense of the term, is the investigation of phenomena without 
such control, the occurrences being accepted just as they are 
naturally presented to the observer in the course of experi- 
ence. Wherever expei-iment is possible, it is always used in 
the natural sciences; for under all circumstances, even when 
the phenomena in themselves present the conditions for suf- 
ficiently exact obsenation, it is an advantage to be able to 
control at will the rise and progress of these phenomena, or 
to isolate the various components of a composite phenomenon. 
Yet, even in the natiu-al sciences the two methods have been 
distinguished according to their spheres of application. It is 
held that the experimental methods are indispensable for 
certain problems, while in others the desired end may not 
infrequently be reached througli mere observation. If we 
neglect a few exceptional cases due to special relations, 




these two classes of problems correspond to the general 
division of natural phenomena into processes and 

Experimental control is required in the exact determina- 
tion of tlie course, and in the analysis of the components, 
of any natural yn'o cess, such for example, as light vibration, 
sound vibration, an electi'ic discharge, or the contraction of 
a muscle. Äs a rule Ruch control is desii'able because exact 
obaenp'ation is possible only when the observer can determine 
the moment at which the process shall commence. It is 
also indispensable in separating the various components of 
a complex phenomenon from one another. As a rule, this 
is possible only through the addition or substracUon of certain 
conditions, or through a quantitative variation of them. The 
case is difl'erent with objects of nature. They are relatively 
constant and are always at the observer's disposal and ready 
for examination. Here, then, experimental investigation is 
really necessary only when the production and modiUcatioD 
of the objects are the subjects to be investigated. Wlien, 
un the contrary, the only question is the actual nature of 
these objects, mere observation is generally enough. Thus, 
mineralogy, botany, zoology, anatomy, and geography, are 
pure sciences of obsen-ation so long as they are kept free 
from the physical, chemical, and physiological problen^ which 
are, indeed, frequently brought into them, but wliich have 
to do with processes of nature, not with the objects in 
themselves. 

2. If we apply these considerations to psychology, it is 
obvious at once, from the very nature of its subject-matter, 
that exact obsen-ation is here possible only in the form of 
experimental observation. The contents of this science are 
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exclusively p rocesses^ not pe caanent objects. In order to 
investigate with exactness the rise and progress of these 
theii" composition out of various components, and 
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the interrelatioßs of these componentB, we must be able first 
of all to bring about tlieir begimüng at will, and we must 
also be able to vary the conditions at will. This is possible 
here, as in all cases, only through experiment, not through 
observation. Besides this general reason there is another 
reason which is peculiar to psychology, and does not apply 
at all to natural phenomena. In the case of the natural 
sciences w e purposely abstract from the perceivin g subject, 
and under circumstances, especially when favored by the 
phenomena, as in astronomy, mere observation may succeed 
in determining with adequate certainty the objective contents 
of the processes. Psychology, on the contrary, is debarred 
from this abstraction by its fundamental principles, and 
proper conditions for chance observation can appear only 
when the same objective components of immediate experience 
are frequently repeated in connection with the same subjec- 
tive states. It is hardly to be expected, in view of the great 
complexity of psychical processes, that this will ever be the 
case. Such chance coincidence is especially improbable since 
the very intention to obsm~ve, which is a necessary condition 
of all observation, modiHes essentially the rise and progress 
of psychical processes. Tlie chief problem of psychologj', 
however, is t he exact inv pttjgf^tinn gf t)»' "^g ^and progress 
of subjective jjiaceaaes, and it can readily be seen that in 
such investigations tlie intention to observe either essentially 
modifies the facts to be observed, or completely suppresses 
them, at least, if the observation is of the ordinary intro- 
spective type, unaided by experimental devices of any sort, 
If, on the other hand, we consider the experimental ^et hode . 
we see that psychology is TeH^through the very nature of 
the origin of the processes with which it deals, to employ, 
just as do physics and physiology, tlie ex]ierimental mode of 
"procedure A sensation arises in us iind«^ the most favor- 
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able conditions for observation when it is aroused by an 
external sense stimulus. The idea of an object is always 
produced originally by the more or less complicated cooi)er- 
ation of sense stimuli. If we wish to study the way in 
which an idea is formed, we can choose no method other 
than that of imitating this natural way in which an idea 
arises. In doing this, we have at the same time the great 
advantage of being able to modify the idea itself by chang- 
ing at will the combination of the impressions that cooperate 
to Form it, and of thus learning what influence each single 
condition exercises on the product. Memory images, it is 
true, can not be directly aroused through external sense im- 
pressions, hut follow these impressions after a longer or shorter 
interval. Yet, it is obrious that the attributes even of memory 
images can he most accurately ieamed, not by waiting for 
their chance arrival, but by using such memory ideas as may 
be aroused in a systematic, experimental way, through imme- 
diately preceding impressions. The same is true of feelings 
and volitions; they will be presented in the form heat adapted 
to exact investigation when those impressions ai-e purposely 
produced which experience has shown to be regularly con- 
nected with affective and volitional reactions. There is, then, 
no fundamental psychical process to which experimental 
methods can not he applied, and therefore none in the in- 
vestigation of which such methods arc not logically required, 
3. Pure- obsenation, such as is possible in many depart- 
ments oTTiätüral science, is, from the very character of psy- 
chical phenomena, impossible in individtial jisychology. The 
possibility of pure observation would be conceivable only under 
the condition that there existed permanent psychical objects, 
independent of our attention, similar to the relatively perma- 
nent objects of nature, which remain unchanged by our obser- 
vation. There are, however, certain facts at the disposal of 
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psychology, which, although they are not real objects, never- 
theless, have the character of psychical objects, inasmuch 
as they possess the attrihutes of relative permanence and 
independence of the ohsen'er, and are unapproachable by 
means of experiment in the common acceptance of the term. 
These facts are the m ental products which have developed 
in tlie course oi history, such as language, mythological 
ideas, and customs. The origin and development of these 
products depend in every case on general psychical condi- 
tions which may be inferred from the objective attributes of 
the products. All such mental products of a general character 
presuppose as theii- condition the existence of a mental coiit- 
munity composed of many individuals, though, of course, 
their deepest sources are the psychical attributes of the in- 
dividual. Because of this dependence on the community, in 
particular on the social community, the whole department 
of psychological investigation here involved is designated as 
socüU psychology, and is distinguished from individual psy- 
chology, or as it may be called because of its predominat- 
ing method, experimental psychology. In the present stage 
of the science these two branches of psychology are generally 
taken up in different treatises, although they are not so 
mach different departments as difierent methods. So-called 
BOci^_jisj;cliology_ corresponds.to .the method of jture obser- 
vation, the objects of obsen'ation in this case being the mental 
products. The necessary connection of these products with 
social communities, which has given to social psychology its 
name, is due to the fact that the mental products of the in- 
dividual are of too variable a character to he the subjects of 
objective observation. The phenomena gain the necessary 
degree of constancy only when they become collective. 

Thus psychology has, hke natural science, tico exact 
methods: the experimental method, serving for the analysis 



L 



28 Introduction. 

of simpler psychical processes, and the observation of general 
mental products, serving for the investigation of the higher 
psychical processes and developments. 

3a. The introduction of the experimental method into psy- 
chology was originally due to the modes of procedure in phy- 
siology, especially in the physiology of the sense-organs and the 
nervous system. For this reason experimental psychology is 
also commonly called ^physiological psychology'' ; and works 
treating it under this title regularly contain those supplemen- 
tary facts from the physiology of the nervous system and of 
the sense-organs, which require special discussion with a view 
to the interests of psychology, though in themselves these facts 
belong to physiology alone. "Physiological psychology" is, ac- 
cordingly, an intermediate discipline which is, however, as the 
name indicates, primarily psychology^ and is, apart from the 
supplementary physiological facts that it presents, just the same 
as "experimental psychology" in the sense above defined. The 
attempt sometimes made, to distinguish psychology proper from 
physiological psychology, by assigning to the first the psycho- 
logical interpretation of inner experience, and to the second the 
derivation of this experience from physiological processes, is to 
be rejected as inadmissible. There is only one kind of causal 
explanation in psychology, and that is the derivation of more 
complex psychical processes from simpler ones. In this method 
of interpretation, physiological elements can be used only as 
supplementary aids, because of the relation between natural 
science and psychology as above defined (§ 2, 4). 

BeferencM. For a general discussion of the methodology of psychol- 
ogy, see chapter on "Logik der Psychologie" in the author's Logik, 
2nd. ed., 1895. On methods of experimentation see Philosophische 
Studien, vol. I. Also, Sanford, A Course in Experimental Psychol- 
ogy, 1897 — 1898. SoMMEB, Lehrbuch der psychopatholog. ünter- 
suchungsmethoden, 1899. 
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g 4. GENERAIi SURVEY OF THE SUBJECT. 

1. The immediate contents of experience which constitute 
the aubjectr-matter of psychology, are in all cases processes 
of a composite character. Sense perceptions of external ob- 
jects, memories of such sense perceptions, feelings, emotions, 
and volitional acts, are not only continually united in the 
most various ways, but each of these processes is itself a 
more or less composite whole. The idea of an external 
body, for example, is made up of partial ideas of its parts. 
A tone may be ever so simple, but we localize it in some 
direction, thus bringing it into connection with the idea of 
external space which is highly composite. Everj- feeling 
is referred to some sensation that aroused the feeling, and 
every vohtion is referred to an object willed. In dealing 
with a complex fact of this kind, scientific investigation has 
three problems to be solved in succession. The first is 
the atudym of comjjoaite [irocesses; the second is the derp- 
oTMt rtttioT\ of tJi^ /v»ijf>j'ffp/iQ».B into which the elements 
discovered by analysis enter; the third is the investi gation 
of the laws that are operative in the formation of such com- 
binations. 

2. The second, or sjnthetic, problem is made up of 
several partial problems. In the first place, the psychical 
elements unite to form composite' jwi/cA/iw/ compmtnds which 
are separate and relatively independent Of one another in 
the continual flow of psychical processes. One group of 
examples of such compo unds is to be fou nd in iJt!U ,U, wligthüi' 
refeirST'directly to extenial impressions or objects, or inter- 
preted by us as memories uf impressions and objects perceived 
before. Other examples are composite feelings, emotions, 
or volitions. Then again, these psychical compounds "SBind 
in"WB pioBt various interconnections with one another. Thus, 
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ideas unite to form larger simultaneous ideational complexQB 
or regular succesaionB, while affective and volitional processes 
form a variety of combinations with one another and with 

I ideational processes. In this way we have ih^itü^^my^^Hon 
tychicalmmjjoiutds as a class of synthetical processes of 

rflie second order, consisting of a union between the simpler 
combinations that have arisen from the earlier combinations 
of elements into psychical compounds. The separate psychical 
interconnection of the second order unite in turn to form still 
more comprehensive combinations, which also show a certain 
regularity in the aiTangement of their components. In this 
way, combinations of a tMid order arise, which we desig- 
nate by the general nam» psychical dei e iopm eiits. These 
may be d ividedJflto_ d evelop ments of different scope. Devel- 
opments of a more limited s ort are such as relate to a single 
phase of mental activity, for example, the development of 
the intellectual functions, of Hiewill, or of the feelings, or 
of merely one special branch of these functions, such as the 
aesthetic or moral feelings. From a number of such partial 
series arises the total development of a psychical personality. 
Finally, since animals, and in a still higher degree human 
individuals, are in continual interrelation with their fellow 
beings, there arise above these individual forms, miieral 
psychical developmenis. These various branches of the stuHy 
of psychical development are in part the psychological foun- 
datioDS of other sciences, such as the theor}' of knowledge, 
pedagogy, aesthetics, and ethics, and are, accordingly, treated 
more appropriately in connection with those subjects. In part 
they have become special psychological sciences, such a child- 
psychology, animal psychology and social psychology. "We 
shall, therefore, in this treatise discuss only those results 
from the last mentioned departments which are of the most 
importance to general psychology. 
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3. The solution of the last and most general psycholog- 
ical problem, namely, the problem of discovering the laws 
of psychical phenomenaj depends upon the investigation o f 
all the combinations of different orders, the combination of 
elements into compounds, of compounds into interconnections, 
and, of interconnections into developments. And as this in- 
vestigation is the only means by which we can learn the 
actual composition of psychical processes, so also the only 
means of discovering the attributes of psychical causality^ 
which finds expression in these processes, is in the investi- 
gation of the laws followed by the contents of experience 
and their components in their various combinations. 

We have, accordingly, to consider in the following 
chapters: 

1) Psychical Elements, 

2) Psychical Compounds, 

3) Interconnection of Psychical Compounds, 

4) Psychical Developments, 

5) Psychical Causality and its Laws. 



I. PSYCHICAL ELEMENTS. 



§ 5. OHIEP FORMS AND GENERAL ATTRIBUTE 
OF PSYCHICAL ELEMENTS. 

1. All the contents of psychical experience are of a c 
posite character. It follows, therefore, that psychical elenientaf' 
or the absolutely aiinple and irreducible components of psy- 
chical phenomena are the products of analy»s and abstraction. 
This abstraction is rendered possible by the fact that the 
elements are in reality united in difierent ways. If an ele- 
ment, a, is connected in one case witli the elements b, c, d . . ., 
and in another case with h', c', d' . . ., it is possible to ab- 
stract it from all the other elements, because none of them 
is always united with it. If, for example, we hear a simple 
tone ot a certain pitch and intensity, it may he located now 
in this direction, now in Üiat, and may be heard at different 
times in connection with various other tones. But since 
the direction is not constant, or the accompanj-ing tone 
in all cases tiie same, it is possible to abstract from these 
variable elements, and we have the single tone as a psy- 
chical element. 

2. As a result of psychical analysis, we find that there 
are psychical üements of ttvo lands, corresponding to the 
two factors contained in immediate experience (§ 1, 3], 
namely, to the objective contents of experience and to the 
experiencing subject. The elements of the objective contents 
we call sensational elements, or simply sensations: such are 
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a tone, or a particular sensation of heat, cold, or light, if 
in each case we neglect for the moment all the connections 
of these sensations with others, and also all their spacial 
and temporal relations. The subjective elements, on the 
other hand, are designated as affective ele/nents, or simple 
feelings. We may mention as examples, the feelings ac- 
companying sensations of light, sound, taste, smell, heat, cold, 
or pain, the feelings aroused by the sight of an agreeable or 
disagreeable object, and the feelings arising in a state of 
attention or at the moment of a volitional act. Such simple 
feelings are in a double sense product-s of abstraction: every 
such feeling is connected in reality with an ideational ele- 
ment, and is furthermore a component of a psychical process 
which occurs in time, during which the feeUng itself is con- 
tinoaUy changing. 

3. The a ctual c ontents of psychical experience always 
consist of various combinations of sensational and affective 
elements, so that the specific character of a given psychical 
process depends for the most part, not on the nature of 
its elements, so much as on their union into a composite 
psychical compound. Thus, the idea of an extended body 
or of a rhythm, an emotion, and a volition, are all specific 
forms of psychical experience. But their character as such 
is as little determined by their sensational and affective 
elements as are the chemical properties of a compound body 
by the properties of its chemical elements. Specific ch arac ter 
and eletrientary nature of psychical processes are, accordingly, 
two entirely different concepts. Every psychical element is 
a specific content of experience, but not every specific con- 
tent is at the same time a psychical element. Thus, spacial 
and temporal ideas, emotions, and volitional acts, are spe- 
cific, but not elementary processes. 

4. Sensations and simple feelings exhibit certain common 

Wbxbi, Pijchologj. J. .dit. 3 
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attributes and also certain characteristic difierences. They - 
have in common two detenninantn, namely, quality and /«- 
tensity. Every simple sensation and every simple feeling has 
a definite qualüat<.ve character that marks it off from all 
other sensations and feelings; and this quaUty must always 
have some degree of intensity. Our designations of psychical 
elements are based entirely upon their qualities; thus, we 
distinguish such sensations as blue, grey, yellow, warmth and 
cold, or such feelings as grave, cheerful, sad, gloomy, and 
BOrrowful. On the other hand, we always express the dif- 
ferences in the Jntensity ofjisychical elements hy the same 
(juaotita^e designations, as weak, strong, medium strong, 
and very strong. Tliese expressions are in both cases claas- 
concepts which sen-e for a first superficial arrangement of 
tlie elements, and each expression embraces an imlimitedly 
large number of concrete elements. Language has developed 
a relatively complete stock of names for the qualities of 
simple sensations, especially for colors and tones. Names for 
the qualities of feehngs and for degrees of intensity are far 
behind in number and precision. Certain attributes other 
than quality and intensity, such as distinctness and indistinct- 
ness, are sometimes classed with quality and intensity as 
fiindamental attributes. But since clearness, obscurity, etc., 
I as will appear later [§ 15, 4], always ai-ise from the inter- 
I connection of psychical compounds, they can not be regarded 
1 as determinants of psychical elements. 

5. Made up, as it is, of the two determinants, quality 
and intensity, every psychical element must have a certain 
degree of intensity from which it is possible to pass, by 
continual gradations, to every other degree of intensity in 
the same quahty. Such gradations can be made in only tu'o 
directions : one we call increase in intensity, the other decrease. 
The degrees of intensity of every qualitative element, tonn 
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in thia way a single dimension, in which, from a given point, 
we may move in two opposite directions, just as from anj- 
point in a struight line. This fact in regard to intensity 
may be expressed in the general statement: TAc varmia in- 
tensities of every psychical dement form a continuity of one 
dimension. The extremities of Buch a continuity we call the 
minimaJ and maximal sensations, or the minimal or marimal 
feelings, as the case may be. 

In contrast with this uniformity in intensities, qualities 
have more variable attributes. Every quahty may, indeed, be 
assigned a place in a definite continuity of similar qualities in 
Buch a way that it is possible to pass uninterruptedly from a 
given point in this continuous series to any other point. But 
the various continuities of different qualities, which we may call 
systems of quality, exhibit differences both in the variety of 
possible gradations, and in the number of directions of grar 
dation. With reference to these two kinds of variations in 
system's of quality, we may distinguish, on the one band, 
^Äg^ojwjeoMs and complex systems, and on the other hand, 
oiie-dimetisiotwl , tuv-dtrnmsmnal , and many - dimensional 
systems of quality. Within a homogeneous system, only such 
small differences are possible, that generally there has never 
arisen any practical need of distinguishing them by different 
names. Thus, we distinguish only one quality of pressure, of 
heat, of cold, or of pain, only one feeling of pleasure or of 
excitement, although, in intensity, each of these qualities may 
have many different grades. It is not to be inferred from 
this fact that in each of these systems there is really only 
one quality. The truth is that in these cases the number 
of dif ferent, qualities is merely very limited; if we were to 
represent the system geometrically, we should probably never 
reduce it to a single point. Thus, for example, sensations 
of pressure from different regions of the skin show, beyond 
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question, small qualitative differences which are great enough J 
to make it possible for as to distinguish clearly any points 
of the skin from others at some distance from it. 
differences, however, as arise from contact with a sharp orj 
diill point, or from a rough or smooth body, are not to 1 
regarded as different qualities. They always depend on ä^ 
large number of simultaneous sensations, and without the 
various combinations of these sensations into composite psy- 
chical compounds, the impressions mentioned would be im- 
possible. 

CompUa- systems of quality differ from those we haval 
been discussing, in that they embrace a large number of 
clearly distinguishable elements between which all possible 
intermediate forms exist. In this class we must include the 
tonaJ system and color system, the systems of smells and 
tastes; and among the complex feeling systems we must in- 
clude those which form the subjective complements of these 
sensational systems, such as the systems of tonal feelings,! 
color feelings, etc. It is probable also that many systems 1 
of feelings belongs here, which are objectively connected with 
composite impressions, but are as feehngs, simple in character; 
such are the various feelings of harmony or discord which 
correspond to various combinations of tones. The differences 
in the nuinbcr of diniensioiis have been determined with cer- 
tainty only in the case of two or three sensational systems. 
Thus, the tonal system is one-dimensional. The ordinary 
color system, which includes the colors and their transitional 
qualities to white, is two-dimensional; while the complete 
system of light sensations, which includes also the dark 
color-tones and the transitional qualities to black, is three- 
dimensional. 

6. In regard to the relations discussed thus far, sensa- 
tional elements and affective elements agree in general. They J 
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digßr, on the other hand, in certain essential attributes 
which are connected with the fact that s ensatjo ns ar e im- 
me diately related to obje cts, while feeing? are immediately 
related to the subject. 

1) When varied in a single dimension , se ns ation^ ele-^ . 
ments eshibit pure qualitative differences, which are always 
in the same direction until they reach the possible limits of 
variation, where they become maximal differences. Thus, in 
the color system, red and green, blue and yellow, or in the 
tonal system, the lowest and highest audible tones, are the 
maximal differences and are at the same time purely quali- 
tative differences. Every affec ting ,fi]£flienti. on the, con trary ^ 
when continuously varied in the proper direction of quahty, 
passes gradually into a feeling of opposite qiioMty. This is 
most obvious in the case of tliose affective elements which 
are regularly connected with cei-tain sensational elements, as 
for example, tonal feelings or color feelings. As sensatio ns. 
a high and low tone preHcnt differences that approach mwe 
or less the maximal differences of tonal sensation; the cor- 
responding tonal feelings are qjiposites. In general, then, 
scries of sensatimtal qualities are bounded at Uteir extremes 
hy maxinud differences: series of affective qualities are bounded 
by maximal opposites. Between affecUye oppeeites is a midd le 
zone, where the feeling is not noticeable at alL It is, how- 
ever, frequently impossible to demonstrate this indifference- 
zone, because, while certain simple feelings disappear, other 
afiective qualities remain , or new ones may arise. The i 
latter case appeai-s most commonly when the passing of the 1 
feeling into the indifference -zone depends on a change in ' 
sensations. Thus, in the middle of the musical scale, those 
feelings disappear which correspond to the high and low 
tones, but the middle tones have independent affective qual- 
ities of their own wliich appear clearly only when the other 



38 



/. Ptyckieal Elemenls. 



complicating factors are eliminated. This is to be explained, 
by the fact that a feeling which corresponds to a ccrtai 
sensational quality is, as a rule, a component of a complex! 
affective system, in which it belongs at the same time 1 
various dimensions. Thus, the affective quality of a tone of ■ 
given pitch belongs not only to the dimension of pitch feelingi 
but also to that of feelings of intensity, and finally to t 
different dimensions in which the clang character of tonei 
may be aiTanged. A tone of middle pitch and intensi^f 
may, in this way, lie in tlie indifference-zone so far as feelings« 
of pitch and intensity are concerned, and yet have a very.! 
marked clang feeling. The passage of afiective elements:! 
through the indifference-zone can be directly observed only I 
wlien care is taken to abstract from other accompanying J 
affective elements. The cases most favorable tor this obser- I 
vation are those in which the accompanying elements disap- I 
pear entirely or almost entirely. Wherever such an indif'f 
ference-zone appears without complication with other affectivfti 
elements, we apeak of the state as free from feelings, and of-fl 
the sensations and ideas present in such a state, ns indi/ferei^,J 

2) Feehngs which have specific, and at the same time simple^ 
and irreducible quality, appear not only as the subjfictLve 
plemcnts of simple sensations, but also as the characteristic 
attendants of composite ideas or even of complex ideational 
processes. Thus, there is a ftimplft to nij fsplin g which varies 
with the pitch and intensity, of tones, and there is also a^ 
feeling of harmony which, regarded as a feeling, is just t 
irreducible as the tonal feeling, but varies with the character 1 
of compound clangs. Still other feelings, which may in turn be 
of the most various kinds, ai-ise from melodious series of cla 
Here, a:gain, each single feeling taken by itself at a given 
moment, appears as an irreducible unit. Simple _feelings are, 
then, much more various and numerous than simple sensations. 
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3) The various pure sensations may be arranged in a 
number of separate systems, between the elements of which 
there ia no qualitative relation whatever, gensationa belong ing 
^JO differ ent systems prB p.fi.llR<l ff isjmrntrr 'I'hiis, a triiifl- anfj n. 
color , a sensation of heat and on e of pressu re, or, in general, 
any two sensations between whi c h there are no intermediate 
qmlities, are disparate. According to this criterion, each of 
tEfe'^ur" special senses (smell, taste, hearing, and sight) has 
a closed, complex sensational system, disparate from that 
of the other senses; while the general sense (touch) contains 
four homogeneous sensational systems (sensations of pressure, 
beat, cold, and pain).! All_simgle^feeÜDga, on the other hand, 
form a single interconnected manifold, for there is no feeling 
from which it is not poBsible to pass to any other, through 
intermediate forms or through indifference-zones, J. But Jifite 
too we may distinguish certain systems,the elements of which 
are more closely related, as, for example, feelings from colors, 
tones, harmonies and rhythmsj' These are, however, not ab- 
solutely closed systems, for there are everywhere relatio ns 
jH^er^of_ likeness or of gpEö^oii to other syste ms, f Thus, 
feelings such as those from sensations of moderate warmth, 
from tonal harmony, and from satisfied expectation, however 
great their qualitative differences may be, are all related in 
that they belong to the general class of " pleasurab 1 e_feelings " ■ 
Even closer relations exist between certain single affective 
systems, as for example, between tonal feelings and color 
feehngs, where the feelings from deep tones seem to be 
related to those from dark colors, and feelings from bright 
colors to those from lugh tones. When in such cases a 
certain relationship is ascribed to the sensations themselves, 
it is probably due entirely to a confusion of the accompany- 
ing feelings with the sensations. 
jThis tliird distinguishing characteristic shows conclusively 
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that t]ic source of the feelings is vnitary wliile that of the ' 
sensations, -which depend on a number of different, and i 
part distinguishable, conditions, is not unitaiy. Probably 
this dJfference in the character of the sources of feeling and 
sensations is directly connected, on the one hand, with the.-i 
relation of the feelings* to the unitary subject, and, on the A 
other hand, with the relation of sensations to the great I 
variety of ohjccls. 



6a. It is only in modem paychology thiit the terms "i 
eatiou" and "feeling" have gained the meaniugB assigned to them V 
ill the definitions above given. In older psychological literature^ 
these terma were Bometimes used indiscriminatingly, sometimes 
interchaDg<>d. Even yet Heiisationn of t-ouuh and BtSBati0lU_&OlD 
the LDternnl organB are called feelin gs by physiologists, and the 
sense of toncti itself ia known as the "sense of feeling". This 
corresponda, it is true, to the origiuttl significance uf the word, 
where feeling ih tlie Bnme an touching, and yet, after the dif- 
ferentiation has once been mad«, a confusion of the two terms 
should be avoided. Then again, the word "sensation" is used 
even by psychologists to mean not only simple", but also com- 
posite qualities, Bucb us compound clangs and spacial and tem- 
poral ideas. But since we have the entirely adequate word^J 
"idea" for such compouuds, it is more advantageous to limit thea 
word sensation to sense qualities which are psychologically simple. W 
Finally the term "sensation" has sometimes been restricted bo I 
as to mean only those impressions which come directly from 1 
eitemal sense stimuli. For the psychological attributes i 
sensation, however, this circumstance is entirely indifferent, and ] 
therefore, such a definition of the term is unjustifiable. 

The discr iminat iou between Bensational elem ente and a ffective ^ 
elements in any concrete case is very much facilitated by tbe ^ 
e xist ence pX indiffereacfirZoneB_iii tbi^J"^li.Pgä- Theu again it 
follows from the fact that feelings range between oppoaites 
rather than mere differences, that feelings are much the more 
variable elements of our immediate enperience. This changeable 
character, which renders it almost impossible to hold on affective 
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state constant in quality and intensity, Is the cuuae of the great 
difficulties that stand in the way of the exact inveatigation of 
feelings. 

S epsations are present iu all i mmediate egyieriencea , bot 
feelings may d isa^i2eM_ij_fiertain »perial unaai, because of their 
oaciUation through lui indifference-zoue. Obviously, then, we 
can, in the case of Bensations, ribstraüt from the accoiupanylng 
feelings, but we can never ab stract from Ben aatiouB In the CBSe 
of feelings. In this way two false views may easily arise, eiÜier 
that sensatiouB ai-e the camcs of feelings, or that feelings are 
a particular species of sensations. The first of these opinions is 
false because affective elements can never be derived from sen- 
sations as such, bat only from the attitude of the subject, so 
that ander different subjective conditions the same sensation 
may be accompanied by different feelings. The second view, 
thiit feelings are a particular species of sensations, is nnt-enable 
because the two classes of elements are distinguished, on the one 
hand by the immediate relation of sensations to objects and of 
feelings to the Bubject, and on the other hand, by the fact that 
the former ronge between maximal differences, the latter between 
maximal opposite». Because of the objective and subjective factors 
belonging to all psychical experience, sensations and feelings 01*6 
t« be looked upon as real and equally essential, though every- 
where interrelated, elements of psychical phenomena. In the inter- 
relation of the two groups of elements, the sensational elements 
appear as the more consta nt; they alone i-nn^ ianlntafr thrnr»*' 
abstractiüu, by r eferring them to external objects. It follows, 
IlieRFore, of necessity that in investigating the attributes of both 
Idnds of elements, we must start with the sensations. 8imple 
senBhttons, iu the consideration of wbicb we abstract from the 
accompanying affective elements, are called jiitr/-. sn^ niinna 

BafoTtBoet. Ea.vt, Anthropologie, 2nd. Bk. Hebbabt, Text-book 
of pByohologj. g Ö8 and 95. 'Differentiation of the concepts aenaation 
and feeling in the preaent-day sense.) Hob^mcz, Psychologische 
Analysen auf physiolog. Grundlage, 2 vole., 1872-1878. Wtodt. 
Ueber das VcibfiJtniss der Qefdhle in den Vorstellungen, Viertel- 
jfchMBchr. i. wi6B. Philoä., III. 1Ö79. (Also in Esbbjs, 1886.; 
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§ 6. PURE SENSATIONS. 

1. The concept "pure sensation"' as shown in § 5 is the 
product of a twofold abstraction: 1) from the ideas ni which 
the sensation appears, and 2) from the simple feelings with 
which such a sensation is united. We find that pure sensations, 
defined in this way, form a number of disparate systems of 
quality; each of these systems, such as that of sensations 
of pressure, of tone, or of light, either is homogeneous or it 
is a complex continuity (§ 5, 5) from which no transition to 
any other system can be found. 

2. The ii^e of sen satmis, as physiology teaches us, is 
regularly dependent on certain physical processes that have 
their origin partly in the external world surrounding us, 
partly in certain bodily organs. We designate these con- 
Sifiohing processes by a name borrowed from physiology, 
as sense stimuli or se^isation stimuli. If the stimulus is a 
p roces s in the outer world we call it a physic al stimu lus; if 
it is a process in our own body we call it a physiological 
stimiäiis. Physiological stimuli may be divided, in turn, into 
peripheral and 'central, according as they are processes in 
the various bocÜy organs outside of the brain, or processes 
in th e brain itself. In many cases a sensation is attended 
by all three forms of stimuli. Thus, an external impression 
of light acts as a physical stimulus on the eye; in the 
eye and optic nerve there ai'ises a peripheral physiological 
stimulation; finally a central physiological stimulation takes 
place in the corpora quadrigemina and in the occipital regions 
of the cerebral cortex, where the optic nerve terminates. 
In many cases the physical stimulus may be wanting, while 
both forms of physiological stimuli are present; as, when 
we perceive a flash of light in consequence of a violent 
ocular movement. In still other cases the central stimulus 
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alone is present; as, when we recall a light impressioQ pre- 
viouBly experienced. The central stimulus is, accordingly, 
the only one that always accompanies sensation. "When a 
peripheral stimulus causes a sensation, it must be connected 
with a central stimulus, and when a physical stimulus causes 
a sensation it must be connected with both a peripheral and 
a central stimulus. ' '^ ',,. ,./,(■; ■> .' /■' '\ ' ' ^' 

3. The physiological i study of development renders it ' 
probable that the differentiation of the various sensational 
systems has been ef fecte d in part in the course of general, 
development. The orig2nal__organ_üi-sanse is the outer akin 
with the sensitive inner organs adjoining it, The orgaji? of 
t^te, amell, hearing, and si ght, on the other hand, are l ater 
differentiations o f the skin structure. It may, therefore, be 
surmised that the sei ^ationaJ systems corresponding to these 
_8jheciU_8eii£e:^igans, have also gi-aduaUy arisen through dif- 
ferentiation from the sensational systems of the general sense, 
that ifi, fr<mi sensations of pressure, heat and cold. It is 
possible, too, that in lower animals some of the systems now 
so widely differentiated in human beings are more alike. 
From a physiological standpoint the primordial character of 
the general sense is also apparent in the fact that it has 
either very simple organs or none at all for the transfer of 
seose stimuli to the nerves, Pressure stimuh, temperature 
stimuli, and pain stimuh, can produce sensations at points. 
in the sk in where, in spite of £Ee most careful investigation, 
no special en d-organs can be found. There are, indeed, 
special receiving organs in the regions most sensitive to pres- 
sure (touch-corpuscles, end-bulbs, and corpuscles of Vater), 
but the structure of these organs renders it probable that 
they merely favor the mechanical transfer of the stimulus 
to the nene-endings. Special end-organs for heat, cold, and 
pain have not been found at all. 
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In the special sense-organs which are of later origin we 
on the other hand, elaborate structures which not only effect 
the suitable transfer of the stimuli to the sensory nerves, but 
generally bring about a 'physiological transformation of the 
stimulation, which transformation seems to be indispensable 
for the rise of the particular sensational qualities. But even 
among the special senses there are differences in this respect. 

The receiving organ in the ear, in particular, appears to 
be of a character different from that of the organs of smell, 
taste, and sight. In its most primitive forms the ear consists 
of a vesicle filled with one or more solid particles (otoliths), 
and supplied with nerve-bundles distributed in its walls. 
The solid particles are set in motion through sotind rihrations, 
and must cause by their motion a rapid succession of weak 
pressure stimulations in the fibres of the nerve-bundles. The 
auditory organ of the higher animals shows an extraordinary 
complexity, but in its essential structure it recalls this prim- 
itive type. In the cochlea of man and the higher animals 
the auditory nerve passes at first through the axis, which is 
pierced by a large number of fine canals, and tlien emerges 
through the pores which open into the cavity of the cochlea. 
Here the branches are distributed on a tightly stretched 
membrane, which extends through the spiral windings of the 
cochlea and is weighted with special rigid arches [arches of 
' Colli). This membrane — the basilar membrane, as it is 
called — must, according to the laws of acoustics, be thrown 
into sympathetic ribrations whenever sound waves strike the 

. It seems, therefore, to play the same part here as the 
otohths do in the lower forms of tlie auditory organ. At the 

lie time, one outer change has taken place wliich accounts 

' for the enormous differentiation of the sensational system. 

The basilai' membrane has a different breath in its different 

parts, for it grows continually wider from the base to the 



apex of the cochlea. In this way it acts like a system of 
stretched cords of different lengths. And just as in such a I 
system, other conditions remaining the same, the longer cords ' 
are tuned to lower, and the shorter to higher tones, so we 
may assume the same to be true for the different parts of 
the basilar membrane. We may surmise that the simplest 
auditory organs with their otohths have a homogeneous sen- 
sational system, analogous perhaps to our system of sensations 
of pressure. The special development of the organ as seen 
in the cochlea of higher animals explains the evolution of 
an extraordinarily complex sensational system from this orig- 
inally homogeneous system. In spite of all these changes 
the structure remains the same in this respect, that it seems 
adapted, in the latter case as in the former, to the best 
possible bans f er of the physical stimulus to the sensory nerve 
rather than to any transformation of the stimulus. This 
»iew agrees with the observed fact that, just as sensations 
of pressure may he perceived on regions of the skin not 
supplied with special receiving organs, so, in the case of 
certain animals, such as birds, where the conditions are 
specially favorable for theii" transmission, sound vibrations 
are transferred to the auditory nen-e and sensed even after 
the removal of tlie whole auditory organ with its special | 
receiving structure. 

With smeil, taste, and sight the case is essentially different. 
Organs are present which render impossible, direct action of 
the stimuli on the sensory nerves. The external stimul i are 
here received through special organs and modified before 
they excite the nerves. These organs are specially metamor- 
phosed epithelial cells with one end exposed to the stimu- 
lus and the other passing into a nerve-fibre. Everything 
goes to show tliat th e receiving orga ns here are not merely 
for tha transfer of the stimuli, but are rather for the trans- 
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formation of the stimuli. In the three cases under discas-i* 
sion it is probable that the transformation is a chemical 
process. In smell and taste we have external chemical 
agencies, in sight we have light, as the causes of chemical 
disintegrations in the sensory cells. The proces8e8_in the 
cells then serve as the real stimuli. 

These three senses may be distinguished as cfwmicai senses, 
from the mechanical senses of pressure and sound. It is im- 
possible to say with any degree of certainty, to which of these 
two classes sensations of cold and heat belong. One indication 
of the direct relation between stimuli and sensation in me- 
chanical senses, as contrasted with tlie indirect relation in 
chemical senses, is that in the ca.se of the mechanical senses, 
the sensation lasts only a very httle longer t han the exte rnal 
stimulus, while in the case of the chemical senses, the sensation 
persists very much longer. Thus, in a quick succession of 
"assures and "more especially in a quick succession of sounds, 
it is possible to distinguish clearly the single stimuli from one 
another; lights, tastes and smells, on the other hand, run 
together even when given at a very moderate rate of succession. 
4. Since peripheral and centra! stimuli are regular phys- 
cal concomitants of elementary sensational processes, the 
attempt to determine the relation between stimuli. ajid,_äfl5i;^ 
sations is very natural. In attempting to determine this 
^^^^li relation, physiology generally considers sensations, as the xe- 
^^H suit of physiological stimuh, but assumes at the same time 

^^H tliat in this case any proper explanation of the effect from 

^^P its cause is impossible, and tliat all that can be undertaken 

^^V is to determine the constancy of the relations between p ar- 

^H ticular stimuli and the resulting sensations. Now, it is found 

^H in many cases that different stimuli actmg on the same end- 

^H organ produce tlie same sensations; thus, for example, me- 

^^^^^^, cbanical and electrical stimulations of the eye produce light 
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This result was generalized in tlie principle, that 
^very_jec§jvi]ig element of a sense-organ and every simple 
sensory nerve-fibre together with its central terminus, is cäpäHe 
of only a single sensation of fixed quality; that the various 
qualities "f ftpnsBtinn are, therefore, _due to the v ajjo us 
physiologi cal elements with their difierent. specific e nergies. 
This principle, generally called the -l aw of spe cific energ y 
of nerves ", is untenable for three reasons, even if we neglect 
for the moment the fact that it simply refers the causes of 
the various differences in sensations to a qualitas occulta of 
sensory and nervous elements. 

1) It is contrad ictory to the physiological _d_o£triii»-of the 
development of the senses. If, as we must assume according 
to this doctrine, the complex sensational systems are derived 
from systems originally simpler and more liomogeneous, the 
physiological sensory elements must also have undergone a 
change. Such a change is, however, possible only under the I 
condition that_organs may be modifie d by the stimuli which 
act upon them. Tliat is to say, the sensory organs deter- 1 
mine the qualities of sensations only secondarily, as a result 

of the properties which they acquii-e through the processes .-'«^ 
of stimulation aroused in them. If, then, these sensory organs .' * 
have undergone, in the coui-se of time, radical changes due 7 
to the nature of the stimuli acting upon them, such changes ( 
could have been possible only under the condition that the i 
physiological stimulations in the organs themselves varied to ' 
some extent with the quality of the stimulus. 

2) The principle of specific energy is contradictory to 
the fact that in majij- senses there are no distinct s ensory , 
elem ents corres^onjliüg to the different sensational^ q uahti eS;/ j 
Thus, from a single point in the retina we can receive all 
possible sensations of brightness and color; in the organs of 
smell and taste, we find no clearly distinguishable forms of 
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the Bensory elements, while even a limited area of the st 
sory EurfaceB in both these senses can receive a variety 
sensations, which, especially in the case of the olfactoi 
organ, is very large. Where we have every reason to aa- 
sume that qualitatively different sensations actually do arise 
in different sensory elements, as in the auditory organ, the 
structure of the organ shows that this difference is not due 
to any attribute of the nerve-fibres or of other sensory ele- 
ments, but that it comes originally from the way in wbiolt 
these elements are arranged. Different fibres of the auditory 
nerve will, of course, be stimulated by diSerent tone -vibnn 
tiogs, because the different parts of the basilar membrane 
are tuned to different tones, but this is not due to some 
original and inexplicable attribute of the single auditory 
nerve-tibres. It is due to the way in which the single nerrft- 
filn^s are connected with the end-organ. 

3) Finally, the seijHnry nerv es and centra^ elements 
have no original specific energy, because the peripheral se 
organ must be exposed to the appropriate stimuli for a 
ficient interval, or at least must have been so exposed at' 
some previous period, before the corresponding sensations, 
can arise through the excitation of the central organs. FersonB. 
congenitally blind and deaf do not have any sensations 
light or tone whatever, so far as we know, even when 
sensory nerves and centres were originally present. 

Everything goes to show that the d ifferences in the qua l- 
ities of sensations are conditioned by the differences in Üwi 

cesses of sHmulatmi that arise in the sense-organs. These 

föcesses We dependent primarily on the character of the 

lysicof stimuli, and only secondarily on the peculiarities of 

the receiving organ. And even then peculiarities are due to 

the adaptation of the sense-organs to the physical stimuh. As 

result of this adaptation, however, it may come to hi 
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that even when some stiamlus other than that which lias 
^ected the original adaptation of the sensory elements, that 
is, when an inadequate stimiilus acts, a sensation may arise 
which corresponds to the adequate stimulus. Tliia does not 
hold, however, for all stimah, or for all sensory elements. 
Thus, heat and cold stimulations can not cause cutaneous 
sensations of pressure or sensations in the special sense- 
organs; chemical and electrical stimuli produce sensations of 
t only when they act upon the retina, not when they act 
I optic nerve; and, anally, mechanical and electrical 
'. can not arouse sensations of smell or taste. When 
L electric current causes chemical disintegration, it may, 
indeed, arouse such sensations, but it is through tlie ade- 
quate chemical stimuh produced. 

5. From the very nature of the case, it is impossible to 
explain the character of sensations from the character of_ 
physical and physiological stimuli. Stimuli and sens ations can 
not be compared with one another at all; the first belong 
to the Tnpflip.f^; fypprianrp of the natural sciences , the second 
to the immediate- e^ierience of psychology. An interrelatio n 
between sensations and p/iysiolofficai_^imvii must necessarily 
eiiat , however, in the sense that difierent kinds of stimulation 
always correspond to different sensations. This principle of 
the paralieiism of changes in sensation and in physiological 
stimulation is an important supplementary principle in both 
the psychological and physiological doctrines of sensation. 
In ps ycholog y it is used in producing definite changes in the 
sensation, by means of intentional variation of the stimulus. 
In physiology it is used in inferring Jhe identity or non- 
iden^y~~ör pbysiological stimulations from the identity or 
noiwdentity oFThe^ sensations. Furthermore, the same prin- 
ce is the basis of our practical life and of our theoretical 
knowledge of the external world. 

, , WntM, Pq»hal*t}. 1, (dik . 
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5 a. The principle of "specific energy" appears as thi 
plicit assumption in many of the earlier physiological diBCUBsions, 
but it remained for JQHA^'K£S Müi.i.ek tri give it a definite 
formulation, The principle was later employed, eapecially by 
Hkluholtz in hia theories of hearing and vision. In the later 
expositions the form of the principle has been somewhat modi- 
fied. As a rule the nerve fibres themselves are no longer con- 
sidered Ü» the seats of the specific energy; they are looked upon 
rather as indiffere nt co ndnctora. It is tJie peripheral sensory 
elements (rods and cones of the retina, the ending» of the andl- 
t«ry fibres in the cochlea etc.) or sometimes the nerve cells in 
the central sensory centres, or both of theae, which are regarded 
aä~lh'e seats or specific energy. Such views are, however, en- 
tirely hypothetical. Our knowledge of the procesaes in either the 
peripheral sensory cells, or in the central nerve cells, and even 
the greater part of our knowledge of the anatomy of these cells, 
is so very incomplete that we are not able to base any conclusions 
«\upon such knowledge. The only ground for the principle is, there- 
fore, to be found in the phenomena, of like sensations arising from 
different stimuli, and these phenomena, as already remarked, do 
not give the principle any adequate ground for general acceptance. 
Indeed, in many cases the facts are capable of a very much simpler 
explanation on the basis of the conditions which surround the per- 
ipheral nerve endings. For eiample, the discrimination of the diff- 
erent tones in accordance with the law of sympathetic resonance, 
requires no reference to the principle of specific energy to show 
how each auditory fibre is affected by a particnlar sound wave, 
because the corresponding part of the basilar membrane is tuned 
to the particular sound wave in question. To be sure, the reson- 
ance hypothesis thus stat«d by Hei.MHOLTZ has been the subject 
of many attacks. No one has succeeded, however, in finding any 
hypothesis to replace it which agrees better with the laws of 
acoustics and with the structural relations in the organ of hearing. 

Eefsrsnoei. J. MÜLLER, Lehrbuch der Physiologie des Menschen, 
4th. ed, 1844, vol. I, p. 667. Helmholtz, Physiologische Optik, 2nd. 
ed., p. 333, and (Engl, träne, by Ellis) Sensations of Tone, Sect. 3 and 
4. GoLDSCHEiDER, Ges. Abhandlungen, I, 1, 1898, Schwarz. Da« 
WahmehmungB problem, Pt. 2, 1892. Wundt, GrundzQge der phjs. 
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A. SENSATIONS OF THE GENERAL SENSE. 

6, Tlie definition of the "general sense" includes a spa- 
cial and a temporal factor. Tii point of time the general 
senae is that which precedes all_ others and therefore belongs 
to aü beings endowed with mind. In point of spacia l attri- 
butes, the general sense has the most extensive sensory sur- _^ 
fSce exposed to stimuli. This surface includes not only the 
wbole external skin and the adjoining areas of the mucous 
membrane, but also a large number of internal organs sup- 
plied with sensory nerves, such as joints, muscles, tendons, 
and bones, which are accessible to stimuli either regularly, 
or at least at certain times, and under special conditions, as 
is the case with bones. 

The general sej ige includes four speci fic, distinct sensa- 
tional systems: sensations of pressu re, beat, cold, and pain. 
Not infrequently a single stimulus arouses more than one 
of these sensations. The sensation is then immediately rec- 
ognized as made up of a mi xture of _C QBpcnailta.Jrom the 
different systems. For example, we may have together sen- 
sations of pressure and pain, or sensations of beat and pain. 
In a similar manner, as a result of the extension of tlie 
sense-organ, we may often have mixtures of the various 
qualities of one and the same system, for example, we may 
have qualitatively different sensations of pressure, when an 
extended region of the skin is touched. 

The four systems of general sense are all homogeneous 
systems (§ 5, 6). This shows that the sense is genetically 
earb'er than the others, the systems of wliicli are all compter. 
The sensations of _£res3ure from the external skin, and those 
due to the tensions and movements of the muscles, joints, and 
tendons, are generally groupt.'d together under the name touch 
sensations, and distinguished from the common sensations, 
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which include sensations of heat, cold and pain, and the 
sensations of pressure which sometimes arise in the other 
internal organs (stomach, intestines, lunge, etc.). Toudi sen- 
satUms may in turn be divided into nx trmal t(yn»^h »fmmtim ts 
and internal touch sensations. The first inclnde the external 
slun__ impressions of pressure, the second, the impressions 
arising in the joints, mu scles and tendons during movement. 
The Internal touch sensations are again subdivided, with 
reference to the physiological organs from which they rise, 
as joint sensati ons and muscle sensations; with reference to 
the conditions which produce them, as sensations of move- -_ 
ment or contraction, and as sensations of tension or effoi 

7. The ability of the different parts of the general s 
organ to receive stimulations and givejiseto sensations, can ' 
be tested with adequate exactness only on the estemal skin . 
The only facts that can be determined in regard to the 
internal parts, are that the joints are in a high degree sen- 
sitive to pressures, while the muscles and tendons are much 
less so, and that sensations of heat, cold, and pain, in the 
internal organs are exceptional and rise to a noticeable I 
intensity only under abnormal conditions. On the other I 
hand, there is no_point of Üie eitemal skin, or of the im- 
mediately adjoining parts of the mucous membrane, whi(^ 
is not sensitive to stimulations of pressure, heat, cold sad- 
pain, Tbe__d^reg^.oOen8itivity may, indeed, vary at di fferen t 
points, in such a way that the points most sensitiTe to 
pressure, to heat, and to cold, do not, in general, coincide. 
Sensitivity to pain is everywhere about the same, varying 8 
most in snch a way that in some places the pain stimuliul 
acts on the surface, and in others not until it has penetrated 
deeper. On the other hand, certain regions of the skin 
appear to be most favorable for stimulations of pressure, 
heat and cold. These points are called respectively, pressure- 
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spot s, heat-spots and cold-ap^öts. They are distributed in 
dtfierent parts of the akin in varying numbers. Spots of 
different modality never coincide; yet, temperature-spots al- 
ways receive sensations ot pressure and pain as well; and 
a pointed hot stimulus apphed to a cold-spot as a rule 
causes a sensation of heat, while heat-spots do not seem to 
he stimulated by pointed cold stimuli. Furthermore, heat- 
spots and cold-spots may give rise to their usual sensations 
in response to properly applied mechanical and electrical 
stimuli. It is to be noted also that tlie pressure-spots lie 
relatively net^ to_each other. This, together with the fact 
{Hat the sldn itself tends to distribute any pressure stimu- 
lation, explains why it is that sensitivity for absolute pres- 
sures, and especially for pressure differences, when tested 
by weights of a limited area and of a somewhat diffuse 
character, is found to be nearly uniform for all parts of the 
skin, except in those areas which are covered with a very 
heavy layer of epidermis (soles of feet, etc.). The degree 
of this sensitivity is seen in the fact that one can distinguish 
clearly weights which differ in quantity by only '/la "f their 
intensity, and this ratio remains about constant for all such 
cases fWEBER's Law § 17, 10). ■ 

8, Of the four qualities mentioned, sensations of pressure - 
and those of pain form closed systems which sliow no relations 
either t-o each other or to the two systems of temperature sen- 
sations. The temperature qualities, on the other hand, stand 
in the relation of opposilcs; we apprehend heat and cold, not 
merely as different, but also as contrasted sensations. It is, 
however, very probable that this is not due to the original 
nature of the sensations themselves, but partly to the con- 
ditions of their rise, and partly to tlie accompanying feelings. 
For, while the other qualities may be united without limitation 
I to form mixed sensations — as, for example, pressure with 
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pain, cold with pain ^ heat, and cold exclude each other, 
caui^e under the conditions uf their rise, the only possibilitiefl 
fur a given cutaneous region are either a sensation of heai^ 
or one of cold, or else an absence of both. Wlien one of 
these sensations passes continuously into the other, the change 
regularly takes place in such a way, that either the sensation _ 
of heat gradually disappears and a continuously increa^ing-J 
sensation of cold arises, or conyersely, ttie sensation of coldfl 
disappears and that of heat gradually arises. Then, tooj^ 
elementary feeUngs of opposite character are connected wiüif 
heat and cold, the point where both sensations are absent I 
corresponding to their indifference-zone. 

In still another respect the two systems of temperaturs J 
sensations are peculiar. They are to a great extent depen- 
dent on the varying conditions under which the stimoh act 
upon the sense-organ. A considerable increase above the 
temperature of tlie skin is perceived as heaf, while a con- 
siderable decrease below the temperature of the skin is 
ceived as cold. The temperature of the skin itself, whicbr^ 
is thus the imlifierence-zone between the two forms of sen- 
sation can, within fairly wide limits, adapt itself rapidly to 
the existing external temperature. The fact that in this 
respect too, both systems are alike, favors the view t 
they are interconnected and also antagonistic. 

Sefarett««!. E. H. Wegi^r, T&stBiim und GemeingefQlil , Hand- 
wörterb. det Physiol. Ill, 2. Bus. Zeitschr. f. Biologie 20, 21. 
OoLDSCHEmEB, Archiv f. Pbjsiol., lS8ä, 1886, and 1SS7, and also 
Oes. AbhEmdiuiigen 1898, I (preaeure-epote, heat-spotE, aod cold-epota}, 
and Oea. Abhandl. II (muscle Bense'. Dbssoik, Archiv f. Phjtiol., 
1882. KtEKOw, PbiloB. Stadien vol. 6. von Fbey, Ber. der s&cbs. 
Ges. der Wisa, vols. 46 and 47, and Abhandl. der math.-pbja. CI. 
vol. 23. WcNDT, Gmndiuge der phjs. Psych., vol- I, chap. 9 § J, 
and Leotores on Hum. and Anim, Psych, lecture 5. 



B. SENSATIONS OF SOUND. 

9. We pnasRS B tiro independent syste ms of simple auditory 
sensations, which are, however, generally connected with 
each other as a result of the mbcture of the two kinds of 
impressions. The two systems are, the homogeiieous system 
of s imple n oig^ sensations, and the complex system of fiimplft — 1 
tone sensations. 

Simple noüc- scasaiions can be produced only under con- 
ditions that exclude the simultaneous risfi-Ot-tonfi seafiatJOBS^ 
Such conditions are presented, for example, when air ri- 
brations aro produced at a rate too rapid or too slow for 
tone sensations to arise, or when the sound waves act upon | 
the ear for tcto short a period. Simple sensations of noise, 
thus produced, may vary in intensity and duration, but apart 
from these differences they appear to be quahtatively alike. 
It is possible that small qualitative differences exist among 
them, due to the conditions of their rise, but such differences 
are too small to be marked by distinguishing names. The 
noises, conmionly so called, are c ompoun d i(Jeas made up 
of such simple noise sensations and of a great many . irreg- 
ulär tonal sensations (cf. § 9, 7). The homogeneous system 
of simple noise sensations is probably the fii-st to develop. 
The auditory vesicles of the lower animals, with their simple 
otolittis, could hardly produce anything but simple noise 
sensations. In the case of a man and the lugher animals 
it may be surmised that the structures found in the vestibule 
of the labyrinth receive only homogeneous stimulations, cor^ 
responding to simple sensations of noise. Finally, experiments 
with animals deprived of their labyrinths, make it probable 
that even direct stimulations of the auditory nerve can pro- 
duce such sensatiuns (p, 45). In the embryonic development 
of the higher animals, the cochlea develops from an original 
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I vestibular vesicle, which corresponds exactly to a piimitive J 
I auditory organ. "We are, therefore, justified in supposing! 
I that the complex system of tone sensations is a product of"! 
1 the differentiation of the homogeneous system of simple noise 
' sensations, but that in every case where this development 
has taken place, the t^iraple system has remained along with 
I the higher. 

10. The system of simple tone sensaHons is a continuity 
of one dimension. We call the quality, of a single simple ~! 
tone its ^tch. The one-dimensional chai-acter of the system 
shows itself in the fact that, starting with a given pitch, we 
can vary the quality only in twoo5£08ite_^_ections ; ( 
in one of these directions we call raimig the pitch, change I 
in the other we call towiertH^ the_pitch. In actual experience I 
simple sensations of tone are never presented atone, hut al-' I 
ways united with other tone sensations and with accompany- I 
ing shnple sensations of noise. But since, according to tho-l 
scheme given above (p. 32), these concomitant elements caifl 
be varied indefinitely, and since in many cases they ; 
relatdvely weak in comparison with one of the tones, the ' 
g,b3tra ction of Bim glc_ tones was early reached through the 
practical use of tone sensations in the art of music. The 
names c, c**, d", and d stand for,_g.isiple_tones, though the 
clangs of musical instruments or of the human voice by 
means of which we produce these different pitches, are al- 
way8_jiccom£aaiei_by^ other, weaker tones, and often too, J 
by noises. But since the conditions for the rise of sucfa-fl 
concomitant tones can be so varied that these concomitants ' 
become very weak, it has been possible to produce really 
simple tones of nearly_ perfect purity. The simplest means 
of doing this is by using a tuning-fork, and a jj^süpatc 
tuned to its fundamental tone. Since the resonator increases 
the~intenälty~öt the Tiindameiital only, the other, accompany- 
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ing tones are so weak when the fork sounds, that the sen- 
sation is generally apprehended as simple and ineducible. 
If the sound vibrations corresponding to such a tone sen- 
sation are examined, they will be found to correspond to 
the simplest possible form of vibration, namely, to the so- 
called pendulum oscillation. This name is used because the 
vibrations of the atmospheric particles follow the same laws 
as a pendulum oscillating in a very small amplitude ']. That 
these relatively simple sound vibrations correspond to sen- 
sations of simple tones, and that we can even distinguish 
the separate tones in compounds, can be explained according 
to the above-mentioned (p. 44) resonance hypothesis, from 
the structure of the organs in the cochlea, as an application 
of the law of sympathetic vibration. The basilar membrane 
in the cochlea is, in its different parts, tuned to tones of 
ijifferent pitch, so that when a simple oscillatory sound- 
yibration strikes the ear, only the part tuned to that paiv 
ticular pitch will vibrate in sympathy. If the same rate of 
oscillation comes in a compound sound-vibration, again only 
the part of the membrane tuned to that particular rate of 
ribration will be affected by it, while the othe r componen ts 
of the wave^jwill set in vibration other sections of the mem- 
braiie, which correspond in the same way to their pitch. 
(Compare § 9, 7a.}. 

11. The sy stem of tone sensations shows its character 
a s a co nHnuous series in the fact that it is always possible 
to pass from a given pitch to any other through continuous 
changes in sensation. Music has selected at option from 
this continuity, single sensations separated by considerable 



1] Pendulum-OBCilUtiona may be represented by a iiw-mrre be- 
cKiufl the distance from the poaition of leat ia always proportional 
to the sine of tlie time required to swing to the point in question. 
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intervals, thus substituting » to7ial settle for the toiial lin«.A 
This selection, however, is based on tlie relations of tow 
sensations themselves. "We shall return to the discussion t 
these relations later, in taking up the ideational compounds ' 
arising from these sensations {§ 9J. Thejiatui:al_tüiiaJ line 
has two extremities, which are conditioned by the physio- 
logical capacity of the ear for receiving sounds. These ei-J 
treraities are the louest and iiiqhest tones; the former cor-' 
responds to 10 — 16 double vibrations per second, the latte 
to 30,000, 40,000 or even 50,000. The limit defined byi 
these latter figures is, however, doubtful, since both the sub-fl 
jective recognition of intervals and the objective determination 
of the rate of vibration of the sounding body [tuning-fork 
ur pipe/ are ve ry u ncertain for^ these high pitches. For tones 
» of medium ^ pitch (from 200 to 1000 vihi'ations) we can dis- 
Itinguis h differences in the pitch of tones^ which are given in 
j succession, even when these tones difier only about one fifth 
I of a vibration per second; and the difference thus ne 
for discrimination remains in this part of the scale an ab- 
solute, fixed quantity, even though the pitch of the tone 
varies. Another fact which stands in full accord with that 
just described is the fact that if, depending entirely upon 
our recognition of tonal intervals, we bisect a cei-tain tonal 
interval, say that wliich lies between the tones a and c, by 
determining upon a third tone, b, wlu<:h shall stand half 
way between the two with which we began, then this third« 
tone, b, will, in all cases, even when the interval is entirely J 
unharmonious , Ue in point of the number of its objective 
vibrations half way between a and c. In the case of very J 
low tones, and much more in the case of very high tonea, 
the sensitivity for qualitative differences becomes decidedly 
leas and less. The sensitivity for (jutmiitative differences of J 
both tones and noises is also ver j_ deficient. A noÜter factj 
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also appears in this connection, which differentiates the sen- 
sitivity for quantitative differences frum that which was Found 
in the case of medium tonal qualities. Like the sensitivity 
of the skin for pressures (p. 53), the sensitinty _ f or^sound 
intensities is constant, not for absolute differences in inten- 
sify, Tiut for relative differences only. The ratio of just 
noticeable differences between successive sound impressions 
is '/) *>' ^^ objective intensity of the original imjiression. 

Aeferencei. Eeluholtz, {Engl, trau«..' Seueations of Tone, Sects. 
1, 4, and 9. HENaSN, Physiol, dea Gehürs, in HermoDD'a Hand- 
buch der Physiol., vol. Ill, Pt. 2 ,1880-. SlUMPf, Tonpsjchologie, 
rol- II, § 2t^ on noi«e and dungs (1890). Wundt, Grundzüge der 
phye. Psych., vol. I, chap. 9 g 3. and Lect. on Hum. and Anim. 
Psych., lecture 5 (for tone vibrations and beats see fig. 8 &nd 7). 
Pb^yer, Die Grenzen der Tonwahmehmung, 187S. LufT, tJater- 
ccheiduDg von Tonhöhen. Fhilos. Studien, vol. 4. Lore.nz, £inthei- 
lung von Tonetrecken. Philos. Studien, vol 6. For a discussion of 
sensitivity for differences in sound intensity see also § 17, 10. For 
a discussion of the limit of high pitches see in addition to the t«it, 
elusive diacuBsion between Ai'puks, Melde, Stumpf and 
R. König, in vols. 1)4, B5, 67, and 68 of Wiedemann's Annalen der 
Physik, New Series. For further references on tone perception sea 
S 9 below, 

. SENSATIONS OF SMELL AND TASTE. 
12. Setisatioits of sme/l fonii a complex system the ar- 
rangement of which is still unknown. All we know is that 



tbere ^e a great many different olfactory qualities, between 
which there are all possible transitional forms. Tliere can, 
then, be no doubt that the system is a continuity of many 
dimensions. 

13a. Olfacto ry qnal ijaes may be jjjmipitd ir certaii]_c{9fi3eg, 
each of which contains those sensations which are more or tesa^ ■ 
related. This fact may be regarded aa an indication of how 
uieBe sensatiouB may perhaps he reduced to u small number of 
principal qualities. Such classes are, for example, Bcnsations 
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like those from eUier, balsam, musk, benzine, those known i 
aromfttj c, etc. It bus been 9bBiiryeiL_iD a few cases that certaioil 
oltactgcy Hensatiöna which come from definite Bubstances, 
also be produced b j r mixing other_ Bubatances. But these obser- 1 
vabons are still insufficient to reduce the great number of simple 
qualities contained is each of the classes mentioned, to a limited 
anmber of primary qualities and theii mixtures. J^JQfJly , it 
has been observed t hat many odora neutraUas .each other, so 
far as the sensation is concerned, when they arc mixed in the 
proper intensities. This is true not only of subs tan ce« that 
neut ralize each other chemically, as acetic acid and ammonia, 
but also of others, such as caoutchouc and wax or tolu'balsam, 
which do not act on each other chemically outside of the ol- 
factory cells. Since tiia neutral izution tflies place when the | 
two stimuli act on entirely different olfactory surfaces, i 
tlie right and the other on the left mucous membrane of tbs^ 
nose, it is probable that we are dealing, not with phenomena 
analogous to those exhibited by complementary colors (22), but 
with a reciprociü central inhibition of sensations. Another ob- 
served tact tells against the notion that such neutralizing qual- 
ities are complementary. One and the same olfactory quajitj 
can neutralize fipveral «itirely different quaüties, sometimes e 
those which in turn neutralize one another, while among coIor»[B 
it is always two fixed qualities, and only two, that are in eaoh'J 
case complementary. 

13. Sejisations of taste have been somewhat more thor- I 
ougly investigated than those of smell, and we can here dia-J 
tinguish_^ür._di3tiiict priuiari^^ quaUties. Between theaS'J 
primary quaUties there are all possible transitional tastaSjJ 
which are to be regarded as mixed sensations. The primaryJ 
qualities are sour, sweet, bitter, and saJitie. Besides these,, ,^ 
alk^ne and metallic are sometimes regarded as independent j 
qualities. But alkaline qualities show an unmistakable re- 
lationship to sahne, and metaUic to sour, so that both are 
probably mixed sensations (alkaline made up perhaps of 
saline and sweet, metaUic of sour and saline). Sweet and 
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saline are opposite qualities. When these two sensations 
are united in proper intensities, the result is a ueiitra}, mixed 
sensation (conunonly known as "insijlifl"), even though the 
stimuli that here reciprocally neutralize each other do not 
enter into a chemical combination. The system of taste 
sensations is, accordingly, in all probability to be regarded 
as a iwo-dimensional continn i^-, which may be geometrically 
represented by a circular surface ftn the circumference of which 
the four primary, and their intei-mediate, qualities are ar- 
ranged, while the neutral mixed sensation is in the middle, 
and the other transitional taste qualities arc on the surface, 
between this middle point and the saturated qualities on 
the circumference. 

I3ft. In theßo altributes of taste qiiulitics, wc seem to have 
the fuDdamental tjpe of a chemical Benae. In this respect taste 
is perhaps the antecedent of Bight. The obvious relation to the 
chemical nature of the stimulation, makes it probable even here 
that the recigrofui neutralization of certain senaationa, with which 
the two-dimensional character of the sensational aystem is per- 
haps connected, depends, not on the sensations id themselves, 
but on the reta tions between the jphjisiologiral stimalationS) just 
aa in the case of sensations of heat and cold fp. 54). It la well 
known that very commonly thi; chcmiciil ..■ffi.'it of certain sub- 
atances can be neutralized througii tlif ^icli.m nl' certain other 
lEBstances . "We do not know wliat lli^- ilii^iiucal changee are 
which are produced by the gustatory stimuli in the taste-colb, 
but &om the nentralization of sensations of sweet and saline 
we may conclude, in accordance with the principle of the paral- 
lelism of changes in Bensiition and in stimuli {p- 49), that the 
chemical reactiona which sweet and saline Bubstancea produce in 
the sensory cells, also counteract each other. The same would 
hold for other senaalions for which similar relations could he 
demonstrated. la regard to the physiological conditions for 
gustatory stimulations, we can draw only this one conclusion 
from the facta mentioned, namely the conclusion thatthe chemical 
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stimnlatioii correspondiDg^ to the sonsntiona v:Y 
neu tralize_ each other in this wa^v, probably take place in 
same cells, üf course, the poasihility is uot excluded that b 
erol differeut pi'oceBaci^ subject to neutralization through op4 
poaite reactions, could arise in the same cells. The know] 
anatoDiicnl facts and the experiments of physiology in stimula- 
ting single papillae separately, give no certain conclusion 
this matter. Whether we ore here dealing with phenomena ti 
are really analogous to those exhibited by complementary coloi 
(t. inf, 22j is still an open question. 

BBtertncai. On smell: Zwaabceh.ieer, Physiologie des Geruch^ 
189Ö. On taste, W. Naoel. in Bibl. lool., 18. 1894, and in Pflügeii'rt 
Archiv f. Physiol, vol. 54. OEnKWALL, Skand. Archiv f Physiol, vol. S 
KiPsow, Philoa. Studien vols. 9, 10. and 12. 




D. SENSATIONS OF LIGHT. 

14. The Hystem of light sensations is made up of two 
partial systems: that of sensations of adiromatic light and 
tliat of sejisatimis of chromatic light. Between the qualiti* 
in these two systems, all possible ti-ansitional forms exist. 

Sensations of acliromati^ tight, when considered alone, 
form ft system of one dimension, which extends, like the 
tonal line, between two limiting qualities. The sensations in 
the neighborhood of one of these limits we call black, those 
in the neighborhood of the other we call u-hite, while between 
the two we insert grey in its different shades (dark grey, 
grey, and light grey). This one-dimensional system ot ai 
matic sensations differs from that of tones in being at 
a system of quality and of intensibi; since every qualitative' 
change in the direction from black to white is seen at the 
same time as an increase in intensity, and every qualitative 
change in the direction from white to black is seen as a 
decrease in intensity. Each point in the series, which thus 



has a detinit« quality and intensity, is called a degree of 
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brightness. The whole system may, accordingly, be designated 
as that of seii-'iah'otts of pure biightness. The use of the 
the word "pure" indicates the absence of all sensations of 
color. The sj'stem of pure brightness is absolutely one- 
dimensional ; bntli the variations in quality and those in 
intensity belong to one and the same dimension. This 
system differs essentially, in this respect, from the tonal 
line, in which each point is merely a degree of quality, ajid 
has by itself a whole series of gradations in intensity. 
Simple tone sensations thus form a two-dimensional con- 
tinuity so soon as we take into account both determinants, 
quality and intensity, while the system of pure brightness 
is always (me -dimensional, even when we attend to both 
determinants. The whole system may, therefore, be regarded 
as a continuous aeries of grades of brightness, in which the 
lower grades are designated black so far as quality is con- 
cerned, and weak so far as intensity is concerned, while the 
higher grades are called white and strong. Our sensitivity 
for differences in brightness is, especially for medium inten- 
sities, very great. The ratio is from '/joo to '/jg» of the 
brightness with which we start in the comparison of two 
intensities. Like the ratios ot pressure intensities and sound 
intensities (p. 59), this ratio of brightness intensities is con- 
stajit in its relative magnitude. [Weber's Law 17, 10.) 
.♦'lo. Senmtityns of colm' also foi-m a one-dimensional system 
when their qualities alone are taken into account. Unlike 
the sj'stem of sensations of pure brightness, this system 
returns upon itself from whatever point we start, for at first, 
after leaving a given quality, we pass gradually to a quality 
that shows the greatest difference, and going still further 
we find that the qualitative differences become smaller again, 
until finally we reach the starting point once more. The 
color spectrum obtained by refracting sunlight through a prism, 
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or that found in the rainbow, shows this characteristic, 
though not completely. If in these cases we start from the 
red end of the spectrum, we come first to orange, then 
to yellow, yellow-green, green-blue, blue, indigo-blue, and 
finally to violet, which last is more lite red than any of 
the other colors except orange, which lies next to red. 
The line of colors in the spectrum does not return quite 
to its starting-point, because it does not contain all of 
the colors that we have in sensation. Purple shades, which 
can be obtained by the objective mixture of red and violet 
rays, are wanting in the spectrum. Only when we fill out 
the spectrum series with purple, is the system of actual 
color sensations complete, and then the system is a closed 
circle. This characteristic of the color series is not to be 
attributed to the fact that we are accustomed to seeing the 
spectrum always arranged in this order. Even children who 
have never observed attentively a solar spectrum or a rain- 
bow, and can, therefore, begin the series with any other 
color just as well as with red, always arrange the series in 
the same order when called on to arrange a promiscuous 
group of colored objects in the order of their subjective 
relations. 

The system of pure colors is, accordingly, to be defined 
as one-dimensional. It does not extend in a straight hne but 
returns upon itself. Its simplest geometrical representation 
would be a cirdf. From a given point in this system we pa88|,; 
when the sensation is gradually varied, first to similar 
sations, then to those most markedly different, and finally to 
others similar to the first quality, but lying on the opposite 
side. Every color must, accordingly, be related to one maxir- 
muin of difference in sensation. This different sensation may 
be called the opposite colo?; and in the representation of the 
color system by a circle, two opposite colors are to be placed 
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at the two extremities of the diameter. Thus, for example, 
purple Eind green, yellow and blue, light greeu and violet, 
are pairs ot opposite colors, that is, colors which exhibit 
the greatest qualitative differences. Sen sitivity for either 
absolute or relative objective color differences as expressed 
in the number of vibrations, i s entirely irregu lar, changing 
cons tantly _frQia._püijit ta point on the coloE-line, Sensitivity 
is generally at it3_j|iaxiniym in yellow and blue, at it s mini-_ 
jium in red a nd viutet. It has a tbird relatively low point 
between yelIow_and__bluej_ that is, in green. A regularity 
sndi as is to be found in the case of Fonal qualities fp. 58), 
or in the case of different degreee of brightness (p. 63), is 
entirely wanting here. 

The quality detennined by the position of a sensation in 
the color system, as distinguished from other qualitative deter- 
minations is called color-tone, a figurative term borrowed from 
tone sensations. In this sense the simple names of colors, 
such as red, orange, yellow, etc., denote merely color-tones. 
The color circle is a representation of the system of color- 
tones considered without reference to the other attiibutea 
belonging to the sensatious. In reality, every color sensation 
has two other attributes, one we call snbiration of the color, 
the other its brightness. Of these two attributes «itaiatitm 
ji pfTulinr to chromatic or color sensations, while^rightliess 
belongs to both chromatic and achromatic sensations. 

16. By saturation we mean the attribute of color sensa^ 
tions by virtue of wliich they appear in _alI_possible stages 
of transition to sensations of pure brightness, so that a con- 
tmtious passage is possible from every color to any point in 
^the series of whites, greys, and blacks. The term "satura- 
"~Kön" is borrowed from the common method of producing 
these transitional colors objectively, that is, by the saturation 
of some colorless soluble with color-pigment, Since the end of 
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every series of diminishmg grades of saturation of aiiy color" 
quality is thus an acliroinatic sensation, the degree of satura- 
tion may be thought of as an attribute of all color sensa- 
tions, and, at the same time, as the attribute by which the 
system of color sensations is directly united with the system 
of sensations of pure brightness. It, now, we represent 
some particular sensation of white, grey, or black by the 
central point of the color circle, all the grades of color 
saturation that can arise as transitional stages from any 
particular color to this particular sensation of pure bright- 
ness, will obviously be represented by that radius of the circle 
which connects the centre with the color in question. If 
the grades of color saturation corresponding to the continuous 
transitional stages from all the colors to a particular sensa- 
tion of pure brightness, are thus geometrically represented, j 
we have the system of saturation-grades as a circular surfacc M 
the circumference of which is the Hyat^' m of q /nn^le ';9l""' 
tones and the cen^'? "^^ which is the sensation of pure.l 
brightness, corresponding to the absence of all saturation. T 
For the formation of such a system of saturation-grades any J 
point whatever in the series of sensations of pure brightnes 
may be chosen, so long as the condition is fulfilled that t 
white is not too bright, or the black too dark, for in such 
extreme cases differences in both saturation and color dis- 
appear. When such systems are made for all possible points, 
the system of saturation will be supplemented by that of 
gradf^ of brightness. 

11. Brightness is justjis necessary an attribute o j^a colqr - 
^sessation as it is of achro matic sensations, and is in the cas^ 
of color sensations also, both a quahty and a degree of i 
tensity. Starting from a given grade , if the brightness in- ' 
creases, every color approaches white in quality, while at 
the same tune tlie intensity increases; if the brightness da- 
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creases, the colors approach black in quality, and the intea- 
aity diminiahea. The grades of brightness for any single 
color thus form a system of intensive qualities, analogous to 
the eysteui of pure brightnesses, only in place of the achro- 
matic gradations between white and biack, we have the cor- 
responding grades of saturation. From the point of greatest 
saturation there a re ffM>_ Oj)posite directions for variation in 
KRturfttion : one positij -e. towards white , accompanied by an 
increase in the intensity of the sensation, and the other 
natati ve, towards black, with a corresponding decrease in 
intensity. As limits for these two directions we have, on 
the one hand, the pure sensation white, on the ottier, the 
pure sensation black; the first is at the same time the 
maximum, the second the minimum of intensity. It follows 
obviously that there is a certain medium brightness for 
every color, at which its saturation is greatest. From this 
point, the saturation decreases in the positive direction, 
that is, towards white, when the brightness increases; and 
in the negative direction, that is, towards black when the 
brightness decreases. The grade of brightness most fa- 
vorable for the satui-atiou is not the same for all colors, 
but varies from red to blue, in such a way that it is most 
intense for red and least intense for blue. This accounts 
for the tact that in twihght, when the degree of brightness 
is small, the blue color-tones — of paintings, for example 
— are still clearly visible, while the red color-tones appear 
black [Purkinjb's phenomenon). 

18. If we neglect for the moment the somewhat different 
relations of the maximal saturations of the various colors 
with respect to the line of brightness, we may represent the 
general relation which exists by virtue of tlie gradual tran- 
sition of colors into white and black, that is, we may re- 
present the general relation between sensations of chrmnatic 
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brightiiess and sensations of pure, or achromatic, brightness 
in the simplest manner by the following figure. First, we 
may represent t he system of piire color-tones , that is, of the 
colors at their maximal saturation, by a circle, as above. 
Then we may draw through the centre of this circle, per- 
pendicular to its plane, the straight line of pure brightness, 
in such a way that where it cuts the plane of the circular 
surface, it represents the sensation of pure brightness cor- 
responding to the TniTi iTniiTn of saturation of the colors with 
which we started. In like manner, the other color circles 
for increasing and decreasing grades of brightness, may be 
arranged at right angles along this line, above and below 
the circle of greatest saturation. But the decreasing satura- 
tion of the colors in these latter circles must also be ex- 
pressed, and this can be done by the shortening of their 
radii; just as in the first circle, the shorter the distance 
from the centre, the less the saturation. The radii in suc- 
cessive circles grow continually shorter, until finally, at the 
two extremities of the line of brightness the circles disappear 
entirely. This corresponds to the fact that for every color 
the maximum of brightness passes into the sensation white, 
while its minimum passes into black ^). 

19. The whole system of sensations of chromatic bright- 
ness may, accordingly, be most simply represented by a 
spherical surface the equator of which represents the system 
of pure color-tones, or colors of greatest saturation, while 
the two poles correspond to white and black, the extreme 
feensations of chromatic brightness. Of course, any other 



1) It must be observed, however, that the actual coincidence of 
these sensations can be empirically proved only for the minimum 
of brightness. Grades of brightness which approach the maximum 
are so injurious to the eye that the general demonstration of the 
approach to white must be accepted as sufficient. 
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geometrical figure with similar attinbutes, as, for example, 
two cones -with a common base and with apexes pointing in 
different directions, would serve the same purpose. The 
only thing essential for tlie representation, is the gradual 
transition to white and black, and the corresponding decrease 
in the variety of the color-tones, which finds its expression 
in the continual decrease in the length of the radii of the 
color circles. Now, as above show-n, the system of sensations 
corresponding to a particular sensation of piu-e brightness, 
may be represented by a circular surface which contains all 
the sensations of light belonging to one grade of brightness. 
When we uni te grades of saturation and brigh tness )ntö„& 
single sy stem, the toUd siist^ri_of_all lii /ht smsa tiQiis may be 
represented by a solid sphere. The equator is the system 
of jure color-to nes^ the polar axis is the system of pure 
■ brightnesses; the sw'faue -represents the system of chromatic 
brightnesses, and finally, e very circular plane at right angles 
to the polar a xis, corresponds to a system of saturations of 
equal brightness. The total systetil of light-seiisatians is, ac- 
eordiiigltf, a closed continuity of three dimensions. The t/iree- 
dimenaio?ml character of the system arises from the fact 
that every concrete sensation of light has three determinants: 
color-ton e, saturaiiflu, and b rightne ss. Pui-e, or achromatic, 
brightness on the one hand, and pure, or saturated colors, 
on the other hand, are to be regarded as the two extreme 
qualities in the series of saturations. The closed form of the 
system comes from the circular character of the color-line, 
and from the fact that the system of chromatic brightness 
terminates in the extremes of pure brightness. A special 
characteristic of the system is, that only the chwiges in tu-o 
dimen sions, namely, in color-tones and saturations, are .pure 
diaDges_Jn q^aalitj, while every movement in the third di- 
mension, namely, ha the direction of brightness, is at once a 
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modification of both quality and intensity. As a conseijuence 
of this fact the whole three-dimensional system is required 
to represent fully the qualities of light sensations, though it 
includes also the intensities of these sensations. 

20. Certain principal sensations are prominent in this I 
system, because we use them as points of reference for the | 
arrangement of all the others. These are irhite. and 6/ocft, ' 
in the achromatic series, and in the chromatic, the four i 
principal colors: red, yeUov\ green and blue. This group of i 
four colors was first pointed out as important by Leonardo J 
DA ViNci. Only these six sensations have clearly distinguished j 
names in the early development of language. All other sen- 
sations are then named either with reference to these or 
even with modifications of the names themselves. Thus, we 
regard grey a.s a stage in the achromatic series lying between 
white and black. We designate the different grades of 
saturation according to their brightness, as whitish or blackish, 
light or dark color-tones; and we generally choose compound I 
names for the colors between the four principal ones, as, 
for example, purple-red, orange -yellow, yellow-green, etc. ^ 
These all show their relatively late origin by their very j 
composition. 

20a. From the early origin of the names for tlie bIx qualitieB I 
mentioned, tlie concluBion has been drawn that they are funda- ' 
mental (fuallties of vision, and that the others are compounded 
from them. Grey is declared to be a mixture of black and 
white, violet and purple to be mixtures of blue and red, etc. 
Psychologically there is no justification for calling any light 
sensations compound in comparison with others. Grey is a simple 
sensation just as much as white or black; such colors as orange 
and purple are just as much simple colore as red and yellow; 
and any grade of saturation which we have placed in the Bystem ■ 
between a pure color and white, is by no means, for that rei 
a compound sensation. The closed, continuous character of th»J 
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eyatem makea it necessary for language to pick out certain 
eBpeciolty marked difference a in reference to which all other 
sensations are then aiTanged, for the simple reason that it is 
impoeaible to have an unlimited number of names. It is moat 
natural that white and black should be chosen as such points 
of reference for the achromatic series, since they designate the 
greatest differences. When once these two are given, all other 
achromatic sensations will be considered as transitional seosations 
between them, since the extreme differences are connected by a 
series of all possible grades of brightness. The case of color 
sensations ia similar; only here, on account of the circular form 
of the color line, it is impossible to choose directly two abso- 
lutely greatest differences. Other motives besides the necessary 
qualitative difference, are decisive in the choice of the principal 
colors. We may regard as such motives, the frequency and af- 
fective intensity of certain light impressions, due to the natural 
conditions of human existence. The red color of blood, tha 
green of vegetation, the blue of the sky, and the yellow of the 
heavenly bodies in contrast with the blue of the sky, may well 
have furnished the earliest occasions for the choice of certain 
colors as those to receive names. Lansuag e genera ll y names ^ e 
sensation from the object that produced it, not_tlie object from 
Qt'e aenaatiöh~. Tn this case too, when certain principal qualities ~ 
were once determined, all others must, on account of the con- 
tinuity of the series of sensations, seem to be intermediate 
colon^tones. The difference between principal colors and tran- 
sitional colors is, therefore, ve ry pro bably dH^^ntirely_tQ_ex±ecttaI - 
conditions. If these conditions had been other, red might have 
heeu~regar dc d as a transitional color between purple and orange, 
just as orange is now placed between red and yellow ^). 

11 The same false reasoning from the names of sensations, has 
even led to the aeeumption that the sensation blue developed later 
than other color sensationB, because, for example, even in Homer 
the word for blue is tbe same as that for ''dark'' L. Üeigek, Zur 
Entwicklangagesohiclite der Menschheit, 1871.;. Tests of tbe color 
sensations of uncivilized peoples whose languages are much more 
deficient in names for colors than that of tbe Greeks at the time of 
Homer, have given us a superabundance of evidence that this as- 
sumption is utterly without ground [Oram Allen, On Color, 1880.). 
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Ilef«r«Dcei. FfKKI.VJE, Beobachtungen und Versuche zur Phjeio- 
logie der Sinne. 3 toIi-, 1819—1823. Helmholtz. Phyaiol. Optik, 
§ 19—21. Heeimg, Zur Lehre Tom LichtBinn, 5 and 6, 1874—1878. 
(Hering holds to the view that the naming of the colors is due to 
their subjective characters and then proceeds to draw conclusion« 
from thia view for the theory of light eengations.: Wdm)t. Die Em- 
pfindung des Lichts und der Farben, Philoe. Studien, vol. 4, also, 
Grundlüge der Phys. Psych., vol. I, chap. 9, § 4,, also, Lectures on 
Hum. and Anim. Psych., lecture 6. (Figures IÜ — 13 give the geo- 
metrical representations of the system of light aensalions-) On sen- 
sitivity for color-differences: A. K6NIG and Dietebici, Archiv f. Oph- 
thftlm., vol. 30, no. 2. Kö.MO, Zeitachr. f. Psychol, u. Phya. d. Sinneaorg., 
vol. 3. Uentz, Philos, Studien, vol. 13. 

21, The attributes of the system of light sensations aborel 
described, are so peculiar that they lead us to expect a priori I 
that the relfitinn betw een these psychological attributes and'" 
the objective processes of stimulation, is essentially different 
from that which we infen-ed in the cases of the sensational 
systems discussed before, especially in the case of the general 
sense and auditory sense. ÜQSt.striking in this respect,,J 
Js the difference between the system of colors and that of J 
toQps. In the case of tones the principle of paralleliäl 
between sensation and stimulus (p. 49), holds, not only foti 
the physiological processes of stimulation, but to a | 
extent for the physical processes as well. A_jiimple sensa^l 
tion corresponds to a simple form of sound vibration, andtj 
a plurality of simple sen8ß,tions corresponds to a^ compoui^fl 
form of «bration. Furthermore, the intens ity of the sense 
tion varies in proportion to the. ampHtude of the vibrations, I 
and its quahty varies with the form, so that in liotli directions 1 
tlie subjective difference between sensations increases with ] 
the gi'owing difference between the objective physical stimuli. 
The relation in the case of light sensations is entirely different. 
Like objective sound, objecti ve light also_c.ons^ts_oLlil)iatiQIM I 
of a certain medium. To be suire ythe ac t ual form _ of t 
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vibrations is still a question, but from physical experiments 
on the phenomena of interference we know that they consist 
of very sboit a nfi rapifl y iivfts Those seen as light vary in 
wave-length from 688 to 393 millionths of a millimetre, and 
in rate from 450 to 790 billion vibratioDS per second. For 
light, as for wound, simple Bensations_ correspon_d to simple 
ribrations, that is, to vibrations qfjike wave-length; and the 
quaE t}' of the Bensatiou_varies continuously with the wave 
leng th and with the r ate of vib ration; thus, red correspontls to~ 
the longest and slowest waves, and violet to the shortest and 
most rapid, while the other color-tones form a series between 
these, varjing with the changes in wave-length. Even here, 
however, an essential difference appears, for the colors red 
and violet, which are the most different in wave-length, are 
more similar in sensation than are most of the colors which lie 
between'). There are also other differences. 1} Every chang e 
,in the amplitud e_Lol the physi_cal j'ibrations corresponds, as 
we noted above in the discussion of sensations of brightness, 
t o a subjectiv e change in both inten sity and quality, 2) All 
even though it ^e made up of all the different kinds 
ibration, is simple in sensation, just as much as ob- 
ely simple light, which is made up of only one kind of 
waves. This is immediately apparent if we make a subjective 
comparison of sensations of chromatic hght with those of 
achromatic light. From the first of these facts it follows 
that light which is physically sini])Ie may produce not only 

1) Manj pbyaiciete, to be «nre, believe that an analogous reiation 
Ü to be foQiid between tonee of different pitch, in the fact that everj 
tone ha« in its octave a aimilar tone. But thia siniilaritj- , as we 
■hftll see ig 9, does not eiiat between limple tones, but depends on 
the actual sjmpathetic vibration of the octave in all compound 
daiigs. Atteoipta to Nupp'ort this supposed analogy by finding in 
the color line intervals coireBponding to the rarioas tonal interrals, 
third, fourth, fifth, etc., have all been entirely futile. 
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cliromatic, but also achromatic sensations, for the sensation 
from such simple light approaches white when the amplitude 
of its vibrations increases, and bla«k when the amplitude 
decreases. The quality of an ac hromatic _s e iii> at io o ~4o»B not , 
therefore, determine unequivocally its source ; such a sensatio n 
may be produced either through a change in the amp litu de of 
objective, light \ibrations or through a mixture of simp le y i- 
brationa of different wave-lengths. In the first case, however, 
th^e is always connected with the change in amphtude 
change in the grade of brightness, wliieh does not 
sarily take place when a mixture is made. 

22, Even when the grade of brightness remains constant, 
an achromatic sensation may have one of several sources. 
A sensation of pure brightness of a given intensity may 
suit not only from a mixture of all the i-ates of vibration 
contained in solar light, as, for example, in ordinary day- 
light, but it may also result when only tivo kinds of hght-. 
waves are mixed in proper proportions. The kinds of h) 
necessary to thus produce a sensation of pure brightness 
those which con-ospond to sensations subjectively the most 
different, that is, to opposite colors, or at least to colors 
very nearly opposite in quality. Whenever the objective 
mixture of two colors produces white, these colors are called 
complementary colors. As examples of such complementary 
colors, we may mention spectral red and green-blue, orange 
and sky-blue, yellow and indigo-blue. 

Each of the color sensations may, like achromatic seiK. 
sations, though to more limited extent, have one of several 
sources. When two objective colors which he nearer each 
other in the color-circle than opposites, are mixed, the mixture 
appears, not white, but of a color, which in the series of 
objectively simple qualities lies between the two with wliich 
we started. The saturation of the resulting color is, 
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very much dirainished when the components of the mixture 
approach complementary colors; but when the component 
colors are near each other, tlie diminution in satiiration is 
no longer perceptible, and the nuxture and the corresponding 
simple color are generally subjectively alike. Thus the orange 
of the spectrum is absolutely indistinguishable from a mixture 
of red and yellow rays. In this way, all the colors in the 
color-circle between red and green can be obtained by mix- 
ing red and green, all between green and violet by mixing 
green and violet, and, finally, purple, which is not in the 
solar spectrum, can be produced by mixing red and violet. 
The whole series of color-tones possible in sensation can, 
accordingly, be obtained from the three objective colors, i-ed, 
green and violet. By means of the same three colors we 
can also produce white with its intermediate stages. The 
mixture of red and violet gives purple, and this is the 
complementary color of green, and, finally, the white secured 
by mixing purple and green gives, when mixed in different 
proportions with the various colors, the different grades of 
saturation. 

23. The three objective colors that may be used in this 
way to produce the whole system of light sensations, are 
called fundametilai colors. In order to indicate their signif- 
icance, a triangular surface is chosen to represent the system 
of saturations, rather than the circular surface which is de- 
rived from the psychological relations alone. The special 
significance of the fundamental colors is then expressed by 
placing them at the angles of the triangle. Along the sides 
are arranged the color-tones in their maximal saturation, 
just as on the circumference of the color circle, while on the 
triangular surface are the other grades of saturation in their 
transitions to white, the white lying, as in the circle, in the 
centre. Theoretically any set of three colors could be chosen 
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as fundamental colors, provided they were suitably distant 
from one another. Practically, those mentioned, namely, red, 
green and violet, are preferable because at the two ends of 
the spectrum sensations vary most slowly in proportion to 
the period of vibration, so that when the extreme colors of 
the spectrum are used as fundamental colors, the result ob- 
tained by mixing two neighboring ones is most like the inter- 
mediate, objectively simple color ^). 

24. These phenomena show that in the system of light 
sensations a simple relation does not exist between the 
physical stimuli and the sensations. This can be understood 
from what has been said above (3) as to the character of 
the physiological stimulation. The visual sense is to be 
reckoned among the chemical senses, and we can expect a 
simple relation only between the photochemical processes in 
the retina and the sensations. Now, we know from experience 
that different kinds of physical light produce like chemical 
disintegrations, and this explains in general the possibility 
mentioned above, of having the same sensation from many 
different lands of objective light. According to the principle 
I of parallelism between changes in sensation and in the physio- 
logical stimulation (p. 49), it may be assumed that the various 
physical stimuli which cause the same sensation, all produce 
I the same photochemical stimulation in the retina, and that 
I altogether there are just as many kinds and varieties of the 
\photochemical processes as kinds and varieties of distin- 



1) In the neighborhood of green this advantage does not exist, 
and the mixtures always appear less saturated than the intermediate 
simple colors. This is a clear proof that the choice of the three 
fundamental colors mentioned is indeed the most practical, but 
nevertheless arbitrary, and at bottom due to the familiar geometrical 
principle that a triangle is the simplest figure that can enclose a 
finite number of points in the same plane. 
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guisbable sensations. In fact, all that we know, up to the 
present time, about the physiological substratum of light 
sensatJons is based upon this assumption. The investigation 
of the physiological processes of light stimulation, has not 
yet given any further result than that the stimulation is in 
all probability a chemical process. 

25. The relatively long persisietice of Ute sensalion after 
the stimulation that originated it, is explicable on the as- 
sumption that the light stimulations are due to chemical 
processes in the retina (p. 46). Such persistence of the sen- 
sation is called, with reference to the object used as stimulus, 
the after-image of the impression. At first this after-image 
appears in the same brightness and color as the object: 
white when the object is white, black when the object is 
black, and if the object is colored, the after-image appears 
in the same color. These are the positive and like-colored 
after-images. After a short time the after-bnage passes, in 
the case of achromatic impressions, into the opposite grade 
of brightness, white into black, or black into white; in the 
case of colors, it passes into tJie opposite or complementary 
color. These are the negative and complementary after- 
images. If light stimuli of short duration act upon the eye 
in darkness, this transition from positive to negative after- 
images may be repeated several times. A second positive 
after-image follows the negative, and so on, so that an os- 
cillation between the two phases takes place. The positive 
after-image may be readily explained by the fact that the 
photochemical disintegration caused by any kind of light, 
lasts a short time after the action of the Ught. The nega- 
tive and complementary after-images can be explained by 
the fact that disintegration in a given direction causes a 
partial consumption of the photochemical substance most 
directly concerned, and this results in a corresponding modi- 
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tication of the pliotocliemical processes when the stimulation 
of the retina continues. 

26. The phenomena of cg tor irt^ a/ntion and Ught ittducUon 
are probably very closely related to positive and negative 
after-images. These phenomena consist in the appearance of 
simÜtEäneous sensations of opposite brightness and color in 
the neighborhood of any light impression. Positire light in- 
duction is the less common of these two kinds of phenomena. 
It appears most noticeably in those cases in which one part 
of the retina is intensely stimulated and a contiguous region 
is left entirely unstimulated. In such a case the positive 
light stimulation, or color stimulation seems to spread out 
over the unstimulated area. In all other cases the opposite 
form of induction, namely, negative induction, appears. In 
consequence of such negative induction a white surface ap- 
pears to be surrounded by a dark margin, a black surface 
by a bright margin, and a colored surface by a margin of 
the complementary color. These phenomena are, further- 
more, accompanied by psychological contrast phenomena which 
belong under the general principle to be explained later 
(§ 17, 11), namely, the principle of emphEisis of opposites. 
Indeed, the term "contrast" is, as a rule, applied to the total 
effects of such combined physiological and psychological influ- 
ences. Such a use of the term is justified to a certain degree 
by the impossibility of separating the two kinds of influences 
from each other, but it would be much more appropriate to use 
the term induced excitation only for the physiological factor, 
and to reserve the term contrast for the psychological factor. 
For this psychological factor corresponds fully to the psycho- 
logical emphasizing of opposites which can be demonstrated 
in other spheres, especially among spacial and temporal ideas, 
and among the feelings. Light induction and color induction, 
in this purely physiological sense, consist probably in a Idnd 
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of negative irraiüatioii of th e atimiüation, in which the stimu- 
Jatign is not carried over directly to contiguous regions in 
its own proper quality as it is in the case of positive in- 
duction, butrather^excitqs in these neighboring regions^ a 
stimulation process of opposite character. Such negative ir- 
rädiation may possibly be due to the fact tliat the photo- 
chemical substances which are used up in the stimulation of 
a certain region of the retina, are replaced in part through 
an influx of other similiar substances from the surrounding 
regions. If, then, a light impression is applied to these im- 
poveiished neighboring regions, the result would be the same 
as that which would appear in the case of an after-image 
on the originally stimulated area (p. 77). Evidence in favor 
of assuming this connection between the facts of induction 
and after-images, appears in the fact that in both cases the 
ejects are heightened by an increase in the intensity of the 
Ught impressions. But just at this point there shows itself 
a very fundamental difference between these physiological 
processes of light induction and the psydiologüxü processes 
of contrast with which they are usually erroneously classified. 
To this fundamental difference we shall return when we 
come to the general treatment of contrasts (§ 17, 10). 

S6a. If we take the principle of parallelism between aen-[ 
mtion and physiological stimulation as the basis of our aup-I 
positiotis in regard to the processes that occur in the retina, we ( 
may couclude that the photochemical processes corresponding to ^ 
chromatic and achromatic seoBBtians , are relatively independent 
or each other, lu a way analogous to that in which the cor- 
responding sensations are relatively independent. Tic'o facts, 
one belonging to the subjective sensational system, the other 
to the objective phenomena of color-miiing, can be very natur- 
ally explained on this basis. The first is the fact that every 
color sensation tends to pass into one of pure brightness as the 
grade of its brightness decreases or increases. This fact is moat 
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airaply interpreted on the assumption tiat every c.ql*jr_Btiiijiilaliaii 
is made up of two physiological. componeatB, one corresponding 
to tiie chromutic, the other to the achromutiu stimulation. To 
this assumptiou we must add the Turtber L'onditiou, that for 
ce rtain medinm inteiisitieH of the stimuli the chromatic com- 
ponents are reJatTvely the j^pHge^ 'white for greater and s malle r 
intensities the adirom^tic components predominate more und 
more. The second fact is, that there are complementary colors. 
This fact is most easily understood when we assume that op- 
posite colors, which are subjectively the gresteat possible differ- 
ences in sensation, depend upon olijectiv« photochemical proc- 
esses that neutralize each other. The fact that as a result of 
this neutralization an achromatic stimuli) tiou arises, is very 
readily explained by the presupposition that such an achromatic 
stimulation accompanies every chromatic stimulation from the 
first, and is, therefore, all that is left when antagonistic chro- 
matic stimulations counteract each other. This assumption of a 
relative independence between the chromatic and achromatic 
photochemical processes, is supported hy the existence of an 
abnormality of vision, sometimes congenital^ sometimes acquired 
through pathological changes in the retina, namely total color- 
M mdne^. In such cases all stimulations are seen, either on the 
whole retina or on certain parte of it, as pure brightness, with- 
out any admixture of color. This is proof that the chromatic 
and achromatic stimulations are separable physiological proc- 

_If we apply the principle of parallelism to the chromatic 
fltwMtfatw OT, tit'o facts present themselves. The firet is that two 
oolorB s eparated by a limited, short distance, when mixed give 
s color that is lilte the intei-mediate simple color. This indicates 
that color stimulation is a process which varies with the physical 
stimulus, not continuously, as the tonal stimulation, but in short 
stages, and in such a way that the stages in red and violet are 
longer than in green, where the misture of colors fairly near 
each other, shows the effects of complementary action. The 
md fact is that certain colors which correspond to rather 
large differences in stimulation, namely, the complementary.colßrs, 

evidently depend upon processes which neutralize each other, 

Now, let it be remembered that chemical processes can neutraUai 
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each other only when they are in wome way opposite in character, 
and that for every color recognizuhle iu Bensatiou there is au 
opposite quality, it will the» be seen that for every stage id the 
photochemical process of color stimulation there must be u stage 
pf complementary action. Furthermore, since there are two 
through which these complementary 
. may be reached, we are justified in drawing the con- 
clusion that the return of the color circle to -its. beginoiug. has 
its corresponding phyalologicsJ fact iu a return of the cbemipal_ 
grocesBetto closoly- related forma. The whole Beriee of chro- 
matic stimulations, beginning with red and passing beyond violet 
through purple mixtures back to its first point, running parallel, 
as it does, with continuous changes in the wave-length of ob- 
jective light, is to be regarded as an indefinitely long succes- 
sion of photochemical disintegrations. All these processes to- 
gether form a closed circk. in which there is, for every stage, 
a neutralizing opposite, and in which there are two possible paths 
of transition in different directions to thia neutralizing opposite. 
We know nothing about the total number of photochemical 
stages in this circle of processes. The numerous attempts made 
to reduce all color sensations to the smallest possible number 
of such stages, lack adequate foundation. Sometimes they in- 
discriminatingly translate the results of physical color-mixing 
into physiological processes, as in the assumption of three fun- 
damental colors, red, green, and violet, from the different mix- 
tores of which all sensationa of light, even the achromatic, are 
to be derived (Young-Hki.mholtz' hypothesis). Sometime* they 
start with the psychologically untenable assumption that the 
naming of colors is not due to the influence of certain external 
objects, but to the real significance of the sensations themselves 
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the two pnirs red and ^een, ydEw 
added the similar pair of sensations of 
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of partial efilor-bliiidnfas. Those who accept three fundainenta 
colors, "assert that aH these cases are to be explained f 
of the red or green sensations, or else as a lack of both, ThoiQ 
who accept four, hold that partial color-blindness always includ« 
two fundamentn! colors which belong together as opposites, tb^tl 
coloi^blindness is, accordingly, either red-green-bliiidnesa or yel- I 
low -blue -blindness. An unprejudiced exBiuiiiation of color- J 
blindness does uot justify either of these assertions. The thres 
color theory can not esplain total color-blindness, and the fom 
color theory is in contradiction to cases of pure red-falindseM 
and pure gre en-blindness. Finally, both theories are overthrown 
faj the cases that unquestionably occur, in which such parts of 
the spectrum aa do not corre.Hpond to any of the three or four 
fundamental colors, appear colorless. The only thing that our 
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^sensation of light is probably conditioji.eii by a _conibinfttion of 
^tw q photo chemical processes , an ' 
The first is made up, in turn, i 
gration when the light is more i 
tution when the light is weaker. 
by stages in such a way that thi 

color disintegrations forms a circk of processes in which the 
products of the disintegration for any two relatively most distant 
stages, neutralize each other '). 

Various changes in the living retina have been observed I 
a result of the action of light, all of which go to support ' 
assumption of a photochemical process. Such changes i 
the gradual change into a colorless state^ of a substance wM 
in the retina not exposed to light is purple (bleachin 



1) The farther asHumption is made by the defenders of the four 
fundamental colors, that two opposite colors are related just as bright 
and dark achromatic stimulations, that is, that one of these colors 
is due to a photochemical disintegration (dissimilation), the other to 
a restitution (assimilation). This is an analogy that contradicts the 
actual facts. The result obtained by mixing complementary colorg ', 
is on its sub.iective side a giippressi'ti of the color aenaation, whilrfl 
the mixture of white and black, on the other hand, produces thftfl 
inlermcdiate sensation, grey. 
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purple); seconil, micro scopic nl moveinen tg_of Üie f igmented. pro.-. 
toplasm between_the^ aeusitive elementa, or rods and oones; itnd 
fiuaJlj, cban gcB in the form of the foda and cones thempelvea. A l>- 
t«inpts fo^use these phenomena in any way ioi' n physiological 
theory of light-Btimnlation, are certainly premnture. The most 
probable conclnsion which we can now draw is that the diSereoco 
in the forms of the rods and cones is connected with a difference 
in function. The cenb'e of the human retina, which is the region 
of direct vision, has only cones, while in the peripheral regions 
the rods predominate. In the centre {which, furthermore, has 
no visual purple) color differentiation is much more complete 
than in tie peripheral regions. At the eittreme outer limits of 
the retina color visiou disappears entirely. The periphery is, on 
the other hand, more sensitive to brightness than the centre. 
It is probable that these difFerences in the function are related 
to the dilferences in tie photochemical properties of the rods 
and cones, the cones being the chief organs of color vision, the 
rods being the chief organs for achi-omatic vision. This division 
of fonctions is, however, obviously not absolute. 
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§ 7. SIMPLE FEELINGS. 

1. Simple feelings may originate in very many more ways 
than simple sensations. For even such feelings as we never 
observe except in connection with more or leas complex 
ideational processes, are often subjectively unanalyzable (p. 38). 
Thus, for example, tli'e feeling of tonal harmony is just as 
simple as the feeling connected vdth. a single tone. The 
only essential difference between the two is that the feelings 
which correspond to simple sensations can be easily isolated 
from the interconnections of which they form a part in our 
experience, by the same method of abstraction as that which 
we employed in discovering the simple sensations (p. 32). 
Tho se feelin gs J on the other hand, which ar e conne cted with 

.^omejyimpDsite_ideational compound, can never be separated 
from the feelings which enter into ihe compound as subjective 
complments of the sensation factors. Thus, for exam])le, 
it is impossible to separate the feeling of harmony connected 
with the chord c e g from the simple feelings connected with 
each of the single tones c, c, and g. The latter may, indeed, 
be pushed into the background, for as we shall see later I 
(§ 12, 3 a), they always unite with the feeling of harmony * 
to form a unitary total feeling, but they can never b« ' 
eliminated. 

2. The feeling connected with a simple sensation is com- 1 
monly known as a seiise-feelhig, or as the affecHre tone of a I 
setisafiou. These two expressions are capable of misinter- , 
pretation in opposite ways. There is a tendency to see in J 
the term "sense-feeling" a reference, not merely to a com- J 
poneut of immediate experience which may be isolated by 
abstraction, but more than that, reference to a component 
of such experience which may appear quite independeoEly 
of other elements. The term "affective tone", on the other 
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hand, is looked upon as indicating that some afiective quality 
is an invariable attribute of a sensation, Just as "color-ton e" 
is a necessary detenninant of a color sensation. In reality, 
however, a _a^se-feeling without a sensation can .no_ inore_ 
exist than can a feeling of tonal harmony without tonal sen- 
sations. When, as is sometimes the case, the feelings ac- 
companjing sensations of pain, of pressure, of heat and of 
cold, and the feelings accompanying muscle sensationa, are 
called independent sense-feelings, it is due to the confusion 
of the concepts sensation and feeling (p. 40) which is still 
prevalent, especially in physiology. As a result of this con- 
fusion certain sensations, such as those of touch, are called 
"feelings", and in the case of some sensations accompanied 
by strong feelings, as sensations of pain, the discrimination 
of the two elements is neglected. In the second place, it 
would be just as inadmissablo to ascribe to a given sensa- 
tion, as one of its attributes, a definite feeling fixed in quality 
and intensity. The real truth is that in every case the sen- 
sation is only one of the many factors that determine thi . 
f eel ing present at a given moment; besides the sensatioil 
the processes that have gone before and the permanent disi 
positions — conditions that we can only partially accouna 
Tor in special cases — play an essential part. The conceptl 
"sense- feeling" or "affective tone" is, accordingly, in a double! 
sense the product of analysis and abstraction : first, we musti 
*•_ think of the simple Feeling as separated from its concomitant^ 
pure sensation, and secondly, we must pick out from among 
all the various changing affective elements which are con- 
nected witli a given sensation under different conilitione, j^ 
one which is most constant and the one .in the case of 
which all the inäuences that could disturb or complicate 
the simple effect of the sensation are as far as possible 

absent. 
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The first of these conditions is comparatively easy to 
meet, if we keep in mind tbejjsychological meaning of the 
j-oncepts seusatiyil and feeling. The second ia very difficult, 
and, especially in the case of the most highly developed 
sensational systems, that is, the auditory and visual systems, 
it is never really possible to remove entirely such indirect 
influences. Thus, for example, the sensation green arouses 
almost unavoidably the idea of green vegetation, and since 
there are connected n-ith this idea composite feelings the 
character of which may be entirely independent of the af- 
fective tone of the color itself, it is impossible to determine 
directly whethei- the feeling observed when a green impression 
is presented, is a pure affective tone, a feeling aroused by 
the attending idea, or a combination of both. 

2a. This difficulty has led many psychologists to lu-gue , 
agoinst the existence of any pure affective tone whatever. They ] 
assert that every sensation^ arouses some ac company iug ideas, and [ 
that the affective actiou of the senaatiou is due iu every case 
to these ideas. But the results of experimental VEiriation of the | 
CDuditious for light sensations, tell against this view. If t 
attendant iduas were the only sources of the feeling, then t 
feeling would necessarily be strongest when the sensational cou- J 
tents of the impression were most like those of the ideas. Thii | 
is by no means the case. The affective tone of a color : 
1 greatest when its grade of saturation reaches a maximum. The I 
pure colors of the spectrum observed in sun-ounding darknesa 
have the strongest affective tone. These colors are, however, 
generally very different from those of the natural objects to 
which accompan}-iug ideas might refer. There is' equally little 
justiffcation for the attempts to derive tonal feelings exclusively 
from ideas. It can not be doubted that familiar musical ideas 
I may be aroused through a single tone; still, on the other hand, 
the constancy with which certain tonal qualities are chosen to 
express particular feelings, as, for example, deep tones to express 
I grave and sad feelings, can be understood only on the ground 
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that the corresponding affective quality belongs to the simple 
tone eenaatioii, rathei* than to a suggested idea. The circle in 
which the argument moves is still more obriouR when the af-. 
fective tones of BensationB of taste, smell, and the general senaq 
are referred tu accompanying ideas. When, for example, the 
agreeahle or ^sagreesble tone of a taste sensation is increased j 
by the I'ecollectton of the same impression as experienced hefore, 
this can be poBsible only under the condition that the earliei) 
impresBioD was itself agreeable or disagreeable. 



3. The varieties of simple sense-feelings are exceedingly 
numerous. The feelings corresponding to a particular sen- 
SationaJ system foriu an affective system, since, in general, 
a change in the_ quality or intensity of the affective tone 
runs p arallel with every change in the quality or intensity 
Q J the sensa tioQ s . At the same time these changes in the 
affective systems are essentially_difierent from the correspond- 
ing changes in the sensational systems. Thus, ifthaj^gD-f 

I aitT of a_ifn '!ftt'oi is varied, the affective tone may changel 
not only in intons jt}-, but also in quality ; audit the .gimlit y 
of a sensation is varied, the affective tone may change not 
only in quality, but also in intensity, For example, increase 
the sensation sweet in intensity and it changes gradually 
from agreeable to disagreeable. Or, gradually substitute for 
a sweet sensation one of sour or bitter, keeping the inten- 
sity constant, it will be observed that, for equal intensities, 
sour, and more especially bitter, produce much stronger 
feelings than sweet. In general, then, every change in sera-lU 

I IJ aaUon is usually accompanied by a tuofold change in feeling}^^ 
The way in which changes in the quality and intensity of 
affective tones are related to each other follows the principle 
that every fierifia_oi.affectiY.e_ changes in owe dimension ranges 
between opjwsites, not, as is the case with the corresponding"" 
sensational changes, between greatest differences (p, 37). 
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4- In accordance witli this principle there correspond to 
the greatest ijnalitative differences in sensation, the greatest 
oppositee in aSective quahty, and the masima of affective 
Tntensities. I^he8e_estre3ies_are..fiither e<xual, or at least, ac- 
cording to the special pecuharities of the qualitative oppo- 
sites, approximately equal. The middle point between them 
corresponds , when only the single dimension to which ttie ^ 
opposites belong is considered, to an abse nce of all intensity. 
This absence of intensity can be observed only when the 
corresponding sensational system is absolutely one-dimetmonal. 
In all other cases, a point which is a neutral middle for 
one particular series of sensational differences, belongs at 
the same time to another sensational dimension or 
a number of such dimensions, in each of wliich it has 
I deänite affective value. Thus, for example, spectral yelli 
I and blue are opposite colors which have correspondingly o] 
posite affective tones. In passing gradually along the color 
line from one of these to the other, green would be the 
neutral middle between them. But green itself stands in 
affective contrast with its opposite color, purple; and, further- 
more, it is, like every saturated color, one extremity of a 
series made up of the transitional stages of a single color- 
tone to white»)* Again, the system of simple tone sensatioi 
forms ä continuity of only one dimension but in this 
more than in others it is impossible to isolate the eorre-' 
spending affective tones through abstraction, as we did the 
pure sensations, because in actual experience we always have, 
J not only the tonal series to deal with, but also series of 
transitions between absolutely simple tones and noises which 
are made up of a profusion of simple tones. The result oi 
these conditions is that every many-dimensional sensadoni 
system has a corresponding complex system of affective 
in which every point generally belongs at once to sevi 
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dimensions, so that the neutral middle between opposite af- 
fective qualities can actually be found in experience only 
in the special cases where the affective tone of a particular 
sensation corresponds to the neutral middle of all the dimen- 
sions to which it belongs. This special condition is obviously 
fulfilled, at least approximatety , for the many-dimensional 
sensational systems, especially tliose of sight and hearing, in 
just the cases in which it is of special practical value for 
the undisturbed occurrence of affective processes, '^ox vision 



it is sensation s__of _mfidÜMO. brightn^gs^ and those of the low 
grades of chi-omatic saturation approximating them, which 
form the neutral indifference-zones of affective quality; in 
the case of hearing it is the .auditory impressions of our 
ordinary environment, which are between a tone and a noise 
in character (as, for example, the human voice). On both 
sides of these zones arise the more intense affective tones of 
the more marked sensational qualities. 

5. The variations in affective quality and intensity tliat 
nm parallel to the different grades of sensational intensity, 
are much simpler. They can be most clearly seen in the 
homogeneous sensational systems of the_g eneral seaap- Each 
of these systems is of a uniform quality thi-oughout, and is 
fairly well re prese nted geometrically by a s ingle . poio t (p. 35], 
so that the only possible sensational changes are those of 
intensity, and these can be attended only by a gflfiJimfln- 
495^1 series of affective changes between opposites. The 
neutral indi ff erenc e-zone is, accordingly, always easy to ob- 
I serve in these cases. It corresponds to the medium sen- 
sations of pressure, heat and cold, which medium sensar 
tiona are connected with the normal, medium intensity of 
ordinary sense-stimuli. The simple feelings on both sides 
of this zone exhibit decidedly opposite characters, and can 
usually be classified on one side as pleasurable feelings, on 
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I the other as unpleasurable (v. inf. 7). The unpleasurable feel- 
ings are the only ones that can be produced with certainty, 
by increasing the intensity of the sensation. Through habit- 
uation to moderate stimuli, such an expansion of the indif- 
ference-zone has taken place in these systems of the general' 
sense, that when the stimuli are weak, as a rule only a suo* 
cession of sensations strikingly different in intensity or qual- 
ity, can produce noticeable feelings. In such cases, feelings 
of pleasure always correspond to sensations of medium in- 
tensity. 

The reguliu-^ relation between Bensatlonal iQte[lsitj„slld 
affective toncj can be better observed without this influence, 
of contrast, in the case of certain sensations of smell anctj 
taste. At first a pleasurable feeling arises with weak aei 
I sations and increases with the increasing intensity of thai 
i sensations to a maximum, then the feeling sinks to zero 
! a certain medium sensational intensity, and finally, when thi«' 
intensity increases still more, the feeling becomes unpleasur- 
able and increases until the sensational maximum is reached. 
6. The vanety of simple affective qualities seems to be 
indefinitely great, at least it is greater than that of sensa- 
tions. This is due to two facts. First, every sensation of 
the many-dimensional systems belongs at once to several 
series of feelings (p. 88). Secondly , and this is the chit 
reason, the different compounds arising from the yaripiui^ 
combinations of sensations, such as intensive, spacial, and 
temporal ideas, and also certain stages in the course of 
emotions and vohtions, have corresponding feelings, which 
are irreducible, and must therefore bo classed among the 
simple feehngs (p. 38). 

It is greatly to be regretted tliat the names of simplff' 
feelmgs are so much more hazy than the names of sensations. 
The prope rnomenclature_of feeling is limited en^rely to Jha 
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_gxflreaaioa -oi ce rt ai n g a n a r aJ — antit.ltpsps. as agi-eeable and 
dis^igreeable, grave and gay, excited and quiet, etc. TIiSB^7 
designations are usually based on the emotions into which 
the feelings enter as elements, and they are, furUiermore, 
so general that each includes a large number of single simple 
feelings of very different character. In other cases the names 
of complex ideas with afiective characters similar to the 
feeling in question are used in describing tlie feelings con- 
nected with simple impressions, as, for example, by Groethe 
in his diacription of the affective tone of colors, and by 
many writers on music in describing the feelings accompany- 
ing clangs. This poverty of language in special names for 
the feeUngB, is a psychological consequence of the subjective 
nature of the feelings. All the motives of practical life 
which give rise to the names of objects and their atti*ihutes, 
are here wanting. To infer from this poverty of language 
that there is a corresponding poverty of simple affective 
quaUties themselves, is a psychological mistake, which is the 
more fatal since it renders an adequate investigation of the 
composite affective proces-ses impossible from the first. 

7, In consequence of the difficulties indicated, a complete 
list of simple affective ^quaUties is out of the question, even 
more than is a complete list in the case of simple sensations. 
Then, too, there are still other reasons why it would be im- ■ 
possible to make such a list of feelings. Ihe-feelings, by ', 
Tirtue of the attributes described above, do not forni s eparata i 
Bystems, as do the sensations of tone, of light, or of taste, i 
"Trafall feelings are united in a single manifold, interconnected 
in all its parts (p. 36). In this manifold of feelings, it is 
Tiöwever, possible to distinguish certain different ckkfaffectiie 
jterie a, or dimeiiaio/ts, terminating in affective opposites of 
predominant character. Such series, or dimensions may al- 
ways be designated by tlie two names that indicate their 
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opposite extremes. Each name is, however, to be looked 
upon as & collective naiue including a gi-eat variety of feelings 
differing from one another in certain minor individual char- 
acteristics. 

Three such chief dimensions may be distinguished. We call 
them the series of ^leasiirabk and unplmsurabU feelings, that 
of arousi m and subduu uj (exciting and depressing) feelings, and 
finally that of feelings of sfrain and relaxation. Any concrete 
feeling may belong to all of these dimension, or it may belong 
to only two, or even to only one of them. The last mentioned 
possibility is all that makes it possible to distinguish the 
different directions. The combination of different affective 
dimensions which ordinarily takes place, and the inHuences 
mentioned above (p. 38), and explained as due to the over- 
lapping of feelings arising from various causes, all go to 
explain why we are perhaps never in a state entirely free from 
feeling, although the general nature of tJie feelings renders 
it theoretically certain that there is an indifference-zone. 

8. Peelings connected with sensations of the general sense 
and with impressions of smell and taste, may be 
as good examples of pure pleasurable and 
forms. A sensation of pain, for example, is regularly ac- 
companied by an unpleasurable feeling without any admisture 
of other affective forms. In connection with pure sensations, 
arousing and subduing feelings may be observed best in the 
case of color impressions and clang impressions. Thus, red 
is arousing, blue subduing, _ j'eelings of s train an d relaxation 
are always connected with the processes of at tention . Thus, 
when we expect a sense impression, we note a feeling of 
strain, and on the arrival of the expected event, we note a 
feeling of relaxation. Both the expectation and satisfaction 
may be accompanied at the same time by a feeling of ex- 
citement or, under special conditions^ by pleasurable or un- 
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pleasurable feelings. These other feelings may, however, be 
entirely absent, and then the feelings of strain and relaxation 
are recognized as specific forma which can not be reduced 
to others, just as the other forms were recognized as distinct 
and separate in the examples mentioned before. The pres- 
ence of more than one affective tendency may be discovered 
in the case of very many feelings which are, nevertheless, 
just as simple in quality, as the feelings mentioned. Thus, 
the feelings of seriousness and gaiety connected with the 
sensible mi"pressioBs~ Of ^0 w~äri3 high tones or dark and 
bright co lors, are to be regarded aa characteristic qualities 
■which are outside the indifference-zone in both the pleasurable 
and unpleasurable dimension and the exciting and depressing 
d imension . "We are never to forget here that pleasurable 
and unpleasurable , exciting and depressing, are not names 
of single affective qualities, but of dimensions or series, 
within which an indefiniteij' lai'ge number of simple qualities 
appear, so that the unpleasurable quality of seriousness is 
not only to be distinguished from that of a painful touch, 
of a discord, etc., but even the different cases of seriousness 
itself may vary in tlieir quahty. Again, the series of pleas- 
urable and unpleasurable feelings, is united with that of 
feelings of strain and relaxation, in the case of the affective 
tones of rhythms. The regular succession of strain and 
relaxation in these cases is attended by pleasure, the disturb- 
ance of tliis regularity, by the opposite feeling, as when we 
are disappointed or surprised. Then, too, under certain cir- 
comstanceB the feeling of rhythm may be of either an ex- 
citing or a subduing character. 



In. Of the three affective dimensions mentioned, only that 

tleaaurable a pd unpleaanrabt» fsallnga Jias -generally ItoAn- 

recognized; the others ore usuall; treated as emotio na. But the 



t 



94 



I. Psychical Etementa. 



emotioDs, aa we shall see in § 13, are combinations of feelings; 
it is obvious, therefore, that the fundamental forme of emotions 
must have their antecedents in tlie affective elements. Some 
piycbologista have regarded pleasurable and unpleasurable feel- 
ings, not 83 collective terms including a great variety of simple 
feelings, but as entirely uniform, concrete s ta tes , so th at , fo r 
example, the unpleasiirableneBS of a toothache, of an intellectual 
failure, and of a tragical experience are regarded as identical in 
their affective contenta. Still others see k to identi iy the fe elings 
wi th special sensatio ns, especially with cutaneous sensations or 
h theories are utterly helpless when con- 
! in the study of complex 
of aesthetics 



m uscle seusations . 
fronted with the problems that i 
emotions, as for example, throughout the s 
or ethics, or else they make shift to meet these problems by 
an intellectualistic mode of interpretation copied from the psy- 
chology of the unscientific man. In this latter case the aesthetic 
effects are entirely suppressed under certain logical reflections 
about such effects, and then the assertion is subsequently ac- 
cepted that these logical reflections ore themselves the aesthetical 
effects. It would be more within reason to think that the six 

I classes of feelings which appeared in the classification of the 
chief affective tendencies, or dimensions [pleasure, unpleasantness, 
excitation and subduing feeling, strain and relaxation] are them- 

! selves simple, concrete qualities, capable of giving rise to quali- 
tative differences in emotions through combinations in different 
proportions and in different intensities, and through such com- 
binations only. Such a view of feeling as this, seems in fact 
to be supported by the testimony of those who are pailially 
hypnotized and are, therefore, through the consequent concen- 
tration of consciousness (§ 18, 6) in a condition especially adapted 
to subjective analysis of the feelings (0. Vogt). It is possible, 
however, that the concentration of consciousness which favors 
this discrimination of the chief affective tendencies in hypnosis, 
hinders, after all, a complete analysis. At all events, the sup- 
position that there are six uniform fundamental qualities is 
contradicted by the character and attributes of simple color 
feelings and tonal feelings. When, for example, one changes 
the deep sky blue of the spectmra at which he may be looking, 
into indigo-blue, he will feel in both cases the peculiar quieting. , 
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effect of hlae, bat in the two cases there will be a different 
shside of this feeling which it would be very difßcult to account 
for by assuming the admixture of any other feeling. It is still 
more difficult to give adequate esplanations of the feelings which 
are connected with complex impresBions, on the bnais of this as- 
EUmption that there ore only three pairs of simple feelings, 
ThDB euch musical intervals as the third, fourth, and fifth are 
accompanied, each by feelings of pleasure which are not merely 
quantitatively different, but also qualitatively different. The 
lack of proper designations makes very difficult, to be sure, 
the accurate verbal discrimi nation of these finer shades of feel- 
ing, bat this lack of terms can not be attributed to a lack of 
feelings, especially as in this case there are obvious grounily 
on which the lack of terms can be more fully understood. 
Indeed, one might draw upon the case of sensatiuna for cor- 
roboration of this view in regard to the lack of terms for 
feelings. The names of sensations are very much more numer- 
ous than the iiames of feelings, becaase of the constant use 
of such names for objective designations, but even though 
this is true, yet the names of sensations are very far indeed 
from equaling in number the different qualities that are sub- 
cases of tones, lights, 



Jectively distinguished, especially 
and colors. 

Bcfarsncei. Qoethe. FarbenlehTe, Pt. 6. Fecbneb, Torschule 
der Aesthetik. vol. 11, p. 212. Nahlowsky, Das GefQhlalebeu, Sod. 
ed., 1884. EiEOLEB, Das Gefühl. 1893. Lehmann, Die Hauptgeaetze 
des menechl. GefQhlslebene, 1892. Wunst, Grundzüge der pbyiiol. 
Piychol. vol. 1, chap. 10, and Lectures on Hum. and Anim. Psych., 
lecture 14 (Figure 40 gives a three-dimensional representation of the 
feelingsi. 0. Vogt, Zeitschrift fOr Hypootismus, vol«. 14 and 16. 

9. The question whether or not particular pfty^i^logi figt ] 

processes correspond to the simple feelings is more difficult 



to answer tlian was the similar question in regard to the 
sensations. In looking for such processes, it follows from 
the subjettive nature of the teelings, that we should not 
expect to find them, as in the case of aenaautaxSt-J 




/. Psychical Flemeiils. 

produced directly in tlie organism by external * 
agents, we must look ra tlier »lao ^J^ £eactimi&. which arise 
indii'ectly from these firat processes. Fui'ther eridence point- 
ing in the same direction is derived from observation ot 
psycliical compounds made up of affective elements, that is, 
from observation of emotions and volitionsj the pliysiokigical 
concomitants of wliich are always external movement. 

The a nalysis of sensations, an d of the psychical cQa4iQlincIs 
derived _ from__ltiea)i makes direct Jis e of the impression 
method; while the investigation of simple feelings, and of the 
processes resulting from their combinations, c an employ th is 
method only i>]^i rpj'ihf On the other band, the exjiressioit 
method, that is, the investigation, ol the physiological reactimi^ 
of psychical processes, is especially adapted to the examination 
of feelings and processes made up of feelings. All the 
phenomena in which the inner state of the organism is out- 
wardly expressed, may be utilized as aids in the expression 
method. Such are, besides the movement» of the external 
muscles , "«j^JHl'y tti" TTicpiminry and cardiac mov e ments , 
the contraction aad dilation of the blood-vessels in particular 
organs, the dilation and contraction of the pupil of the eye, 
etc. The most delicate of these is the beating of the heart, 
which can be examined as exactly reproduced in the pulse 
of some peripheral arterj-. In addition to these piüse changes, 
the changes in the tension of Üie muscles of the small arteries 
(the so-called vaso-motor innervations) and the changes in 
the respiratory movements, are more or leas characteristic 
symptoms. The mimetic movements appear clearly only when 
the feelings pass into emotions {§ 13, 4). 

10. Of the chief dimensions of feeling mentioned above, 

especially the dimension of pleasurable a nd mipleasur abU 

feelings can be shown to stand in'^regular i-flnH^y^ |j. tho 

^ putae.- When the feeling is pleasurable, the pulse is rel 
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and intensified, when unpleasurable, the pulse is accelerated 
and weakened. Of the other forms of feeling, the exciting 
' "feelinga show their presence through stronger pulse-beats, and 
subduing feelings through weaker pulse-beats, there being no 
apparent change of rate in either case. For feelinga of strain, 
and for those of relaxation the changes seem to consist 
chiefly in temporary irregularities of the pulse, which may 
perhaps be connected witli the inhibition of respiration ac- 
companying strain, and with the acceleration of respiration 
aceompanj-ing relaxation. Single feelings belong for the most 
part to several of these dimensions at the same tune; as a 
result the innervation symptoms are in many cases evidently 
complex in character. It is, accordingly, impossible to infer I 
from these physiological processes what are the corresponding j 
states of feeling in any special case, and this is all the more so \ 
because each of the innerration processes is, in addition to its 1 
own complexity, complicated by the presence of certain purely I 
physiological processes such as the processes of metabolism 
and other processes going on in the lower nerve centres. 
BodÜy activity can, then, at best do no more than indicate 
the preponderance of this or that affective tendency, and 
even these indications are not certain unless they are cor- 
roborated by direct observations of the feelings themselves. 



10a. The investigation of the pLyBiological symptom« of 
feelings needs to bo made more complet« lu several directioiiä. 
The pulse chiingeB that accompany feelings of strain and rülftxa- 
tion are especially uncertain. We may accept as established the 
general fact that cone span den ce exists between certain affective 
oppoBites and aimilorly opposite physical symptoms, but we must 
ako recognize that any single symptom may have a variety of 
meaningB because of the large number of possible complications 
between the effects of different feelings. It follows directly from 
this fact that we can never infer forthwith from the phyaio- 
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logical sympttims that certain particular feetlngs are present,) 
aad that there is no justification for recogniztug the method oC« 
i at equal value for psychology with the method of J 
The method of impreaeion is the only one which,] 
from tJie nature of the case, can be employed in arousing □ 
procesBes at will, or in varying them iu a Himilar manner 

The phyaioloffical conditions of cardiac, vaBo-motor, and r»r^ 
apiratory Hymptoms are, for the most part, still obscure. The 
cardiac innervations are the ones which have been most fully 
investigated. Physiology shows that the heart is connected with 
the central organs by two kinds of nerves: exciiatory nervet^ 
which run through the synipatbetic system and originate in--, 
directly in the medulla, and inhihitory nerves, which belong tqil 
the tenth cranial nerve (vagus) and also have their source i 
the meduila. The normal regularity of the pulse deper 
a certain equilibrium between excitatory and inhibitory influence 
Such influences come not only from the brain, but from 1 
centres in the heart itself. Thus, every increase an 
decrease of the heart's energy may be interpreted in 
ferent ways. Increase may be due to an increase of excitatory 
or to a decrease of inhibitory innervation , and decrease i 
be due to a decrease in excitatory or to an increase in inhibiton 
innervatiDn, or in both cases the two influences may be united. 1 
We have no universally applicable means of investigating tiiese 
possibilities, still, the fact that the stimulation of the inhibitory 
nerves has a quicker effect than the stimulation of the excitatory, 
gives us good ground in many cases for conjecturing the 
of the one or the other. The changes in the pulse always 1 
follow very quickly the senaatious that cause tbem. It is, there- " 
fore, probable that in the case of feelings and emotions, we have 
chiefly changes in inhibitory innervation, originating in the brain 
and condDcte4 along the vagus, It may well be assumed that 
the affective tone of sensation coiresponds on its physiological i 
side to a spreading of the stimulation from tbe sensory cenlz« I 
to those central regions which are connected with the ( 
of the inhibitory nerves of the heart. What central regioiw 
these are, we do not know. But tbe fact that the physiological 
substrata for all the elements of our psychological erperleoce, 
ate in all probability to be found in the cerebral cortex, leads , 
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very naturally to the aeaumptioQ that tlie same is troe of the 
centre uf these inhibitory iunervations. Furthermore, the esaential 
differenceB between the attributes of feelings and those of sen- 
sations, make it probable that this centre ia not identical with 
the seoHOry centres. If a apecin] cortical region is assumed as 
the medium for these inhibition effects, there is do reason for 
«upposiog a special inhibitory region for each sensory centre. 
Indeed, the complete uniformity in the physiological symptoms 
goes more to show that there is only one such region, which 
moat serve at the same time as u kind of central organ for the 
connection of the various aenBory centres. (For farther signif- 
icance of such a central region, and its probable anatomical 
position, compare § 15, 2a.) 

KefBTencei. Mo)^SO, Üeber den Kreislauf des Blutes im menschl. 
Gehirn, 1881, Ykai., Sensation et monvement, 1867, Lehmann, Haupt- 
geaetEe des menachl. Gettlhl sie bene, 1892, and Die körperlichen Äuße- 
rungen psychischer Zustände, 1899. Mentz, Die Wirkung akustischer 
Sinnesreize auf Puls u. Äthmung, Philoa. Studien, TOl. 11. WUKDT. 
Bemerkungen zur Theorie der GefQhle, Philoa. Studien, vol. 15. Iseb- 
BEBG and Vogt, Zeitschr. f. Hypnotismu». vol. 10. WirnOT, Lectures 
OD Hum. and Anim. Psych., lecture 14. [Figures 38 and 39, table for 
the changea in the pulae and for their investigatiou.; 
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§ 8. DEFINITION AND CLASSIFICATION OF 
PSYCHICAL COMPOUNDS. 

1. By "psychical compound" we mean any composite ' 
^mponent of our immediate experience which is marked ofE 
from other contents of this experience by characteristics 
peculiarly its own, in such a way that it is recognized as a 
relatiToly independent unity and is, when practical neces- J 
sity demands it, designated by a special name. In devel- 
oping such a name, language has followed the general rule 
that only classes and the most important species into which 
phenomena may he grouped shall have special designationa. 
Thus such terms as idea, emotion, voHtional act, etc., des- I 
ignate general classes of psychical compounds, such terms I 
as visual idea, joy, anger, hope, etc., designate special species 
included in these classes. So far as these designations are 
based upon actual, distinguishing characteristics, they have 
a certain value for psychological analysis. But in granting 
this, we must avoid from the first, two presuppositions to 
which the existence of these names might easily mislead ua. 
The fii-st is, that a psychical compound is an absolutely in^^j 
dependent content of immediate experience. The second is, J 
that certain compounds, as for example, ideas, have the nature J 
of Slings. The truth is that compounds are only rdativdy \ 
independent units. Just as they are made up of various J 
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elements, so they themselves unite to form a complete inter- 
connection, in which relatively simple compounds may cod- 
tinoally combine to form more composite ones. Then, again, 
compounds, hke the psychical elements contained in them, 
are never things, but processes which change from moment 
to moment, so that it is only through deliberate abstraction, 
which is, indeed, indispensable for the investigation in many 
cases, that they can be thought of as constant at any given 
moment (p. 32). 

2. All psychical compounds may be resolved into psychical 
elements, that is, into pure sensations and simple feelin^i 
The two kinds of elements behave, however, in an essentially 
di fferent manne r, in keeping witli the special properties of 
simple feelings described in § 7, The sensational elements 
found by such & resolution, always belong to one of the 
sensational systems already considered. The affective ele- 
ments, on the other hand, include not only those which cor- 
respond to the pure sensations contained in the compounds, 
bat also those due to the interconnection of the elements 
into a compound. The^ systems of seasational q^ualities, ac- 
cordingly, remain the same, no. matter how many varieties 
of compounds arise, while the systems of simple affective 
qualities continually increase. Furthermore, it is a general 
principle valid for all psychical compounds, whether they are 
composed of sensations only, of feelings only, or of combi- 
nations of both sensations and feehngs, that tke attributea^ 
of psi/chkat compounds are never limHed to those of the efo-| 
Titents that enter into them. It is true rather that new at- 
tributes, peculiar to the compounds themselves, always ama 
as a result of the combination of tliese elements. Thus, a 
TJBtial id ea has not only the attributes of the hght sensations^ 
and sensations of jjculaj position and movements contained 
in it, but it has also the attribute of spacial arrangem ent 
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of the sensations, a factor not present in the elements them*^ 
selves. Again a volitio n js made up not only of t he ideas 
and feelings into which its single acts may be resolved, but 
^ere res ult also fi'om the combination of Üiese single acts, 
pew affective elejaents which are specifically characteristic of 
the complex volition. Here, again, the combinations of sensa- 
tional and affective elements are different. In the first case, 
on account of the constancy of the sensatioT»: ^! ^ yp t^"'" ! no 
new sensations can arise, but only peculiar forms of titeir 
arrangement. These forms are the extensive spacial and 
temporal tnanifolds. When, on the other band, affective ele- 

__jjißijjß. combine, new ^niple feeHngs arise, which unite with 
those originally present to make intensive affective units of 
composite character. 

^ 1 3. The classification of psychical compounds is naturally 
based upon the character of the elements that enter into 
them, Those composed entii'ely or chiefly of_ s ensatio ns are 
galled ideas, those consisting mainly of affective elements, 
effective processes. The same limitations bold here as in the 
case of the corresponding elements. AJthough compounds 
are more the producta of immediate discrimination among 
actual psychical processes than are the elements, still, there 
is in all exactness no pure ideational process and no pure 
affective process, but in both cases we can only abstract to 
a certain extent from one or the other component. As in 
the case of the two kinds of elements, so here, we can 
neglect the accompanying subjective states when dealing with 
ideas, but we must always presuppose some idea when givi 
an account of the affective processes. 

We distinguish, accordingly, three chief forms of 
1} intensive ideas, 2) spacial ideas, 3] temporal ideas 
three forms of affectire processes: 1) intensive affective com- 
binations, 2} emotions, 3) volitions. Temporal ideas constitute 
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a sort of link between the two lands of compounds, for certain 
feelings play an important part in their formation. 



§ 9. INTENSIVE IDEAS, -^^v^»*^ ^'''^' 
1. Ä combination of sensations in which every element 
is connected with every other element in exactly the same 
way is called an intensive ide a. Thus, for example, a com- 
pound clang made up of the tones d, f and a is such an inten- 
sive idea. For the immediate perception each of the partial 
combinations into which this compound clang can be resolved, 
as dfy da, fd, fa, ad, af, are all quite equivalent, in what^ 
ever order they are thought of. We may, accordingly, 
detine intensive idea^, as combinatiotia of sensatioital ele- 
ments, in which the order of the elements ?nay be indefi- 
nitdy varied. 

It follows from their nature, that mt«nsive ideas do not 
Jias^j arising from the way in which their elements are 
nniteJ \any characteristics by means of which thoy can be 
resolved intq_ separate jarts. Such a resolution ia possible 
only thi'ough diffei"ences in the constituent elements them- 
selves. Thus, we discriminate the elements of the compound 
clang d f a, only because we hear in it the qualitatively 
different tones d, f and a. Still, the separate components 
in such a unitary idea are less clearly distinguishable than 
in their isolated state. This relative suppreagipn of the gle- ^ ■ 
ment s which is of great importance in all processes of per- 
ception, we^^all in general the fusion of sensations, and in 
particular, for intensive ideas, intensive fusion. If the con- 
nection of one element vrith others is so close that the single 
element can be pereeived as a part of the whole only 
through unusual concentration of the attention aided by 
experimental variation of the conditions, we call the fusion 
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complete. If, on the other hand, the elements are immediately 
recognized in their proper qualities, and merely recede some- I 
what into the background in comparison with the impreasioD . 
of the whole, we call the fusion^inconjp/gte. If certain par- J 
ticular elements are more prominent in their characteristic f 
qualitieB than others, we call them the predominating eto- ' 
ments. The concept of fusion as here defined is a purely 
psycholoffwal concept which must be assigned to its appro- 
priate place among the processes of association to be dis- 
cussed later (§ 16, 4). 

In reality, every intensive idea always enters into certaina 
spacial and temporal combinations. Thus, for example, 
compound clang is always a process having a certain duration, ] 
and is at the same time localized by us in some direction ' 
or other, though often only very indefinitely. But since 
these temporal and spacial attributes can be indefinitely 
varied, while the intensive character of the idea remains the 
same, we may abstract from space and time in investigatingJ 
the intensive attributes. 
'■' 2. Among ideas of the general sertse we ha ve intensiv « 
fusions in the form of combinations of se nsation s of jressur a 1 
with those of heat or cold, or in combinations o f pain senaB *' ' 
tions with those of temperature or pressure. All these fusions 
are incomplete, and very often there is no decidedly pre- 
dominating element. The combinations of certain sensations 
of smeU and taste are more intimate. This is obviously J 
favored on the physiological side by the proximity of the. I 
sense-organs, and on the physical side by the uniform con- I 
nection between certain stimulations of the two senses. lo J 
such cases , the more intense sensations ,. are , generally , Üie i 
predominating elements, and when these are the sensations 
of taste, the composite impression is usually regarded as a 
taste quality only. Thus, most of the impressions known in 
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ordinary life as "tastes", are in reality comtinationa of tastes 
and smells. 

The ^patest Tarietv of intenBive ideas, in all possible 
gradations of complexity, is presented by the sense of 
hearing. The relatively most simple of these ideas and those 
which are most closely related to simple tones, are the single 
clangs. As more complex forms, we have compoutid dangs. 
Complex noises may arise from compound clangs when these 
are united with sensations of simple noises, and also under 
certain other circumstances. .U t a^*^* ' »-^ 

3. A sitiQle dgtu j is an intensive idea which is made up S***^** 
of a series of tonal sensatio ns r egularly graded in q^uality. yQ^ 

Tbeae elements, the partial tones of the clang, fonn a com- 
plete fusion, in which th e sensation of t he lowest par tial _ 
tone becomes the predominating element. The pitch of tiie 
clang is determined by this principal tone. The other ele- 
ments are higher and are, accordingly, called o verton es. The 
overtones are all grouped together under the name clang- 
color which is thus recognized aa a second determinant of 
the clang, added to the predominating tone. All the partial 
tones that go to determine the clang-color are placed along 
the tonal line at certain regular intervals from tlie principal 
tone. The complete series of possible overtones in a clang 
consists of the first octave of the prbcipal tone, the fifth of 
this octave, the second octave of the principal tone and the 
major third and the fifth of this second octave, etc. This 
series corresponds to the following proportions between the 
number of objective tanal waves; 

1 (principal tone), 2, 3, 4, 5, 6, 7, 8, ... . (overtones). 
When the pitch of the principal tone remains constant, only 
the second determinant of the tonal quality, the clang-color, 
can vary according to the number, position, and relative in- 
tensity of the overtones. In this way we can explain the 




106 ^- Ptyehical Compounds. 

great variety of clang-colors in musical instruments, as well 
aa the fact that for every instrument the clang-color changes 
somewhat with the pitch; for in the case of low tones tlie 
overtones are generally relatively strong, in the case of high 
tones relatively weak, while they disappear entirely when they 
are too high to be audible. 

From a psychological point of Wew the chief condi tion 
for the rise of a single clang, is the complete, or approxi- 
mately complete, fusion of several tonal sensations with only 
<me predominating element. As a rule, it is impossible to 
distinguish with the unaided ear the overtones in a clang. 
They can be made perceptible by the use of resonators 
which are tuned to the overtones sought, and are thus able to 
strengthen them through resonant reinforcement. After they 
have been isolated in this experimental way the stronger over- 
tones can be successively heard in the clang if the attention 
id directed to them, even without the aid of the resonators. 
I • . , , I [t^i 4. There are three conditions which must be fulfilled if 
JM>*f*^^ 1 there is to be only one predominating element in a tonal 
^ *y ' fusion. First, one tone must be relativel y more_ii]iiease. 

•(} Secondly, in its qualitative relations to the other partial 
Itonea, the principal tone m^st be the fundamental o f a series 
whose members ai'e all harmonious. Thirdly, all tbp p»rti"l 
tones must be 80imdcd_at exactly the same time. This coin- 
ci3ence~~[n time is objectively guaranteed by deriving the 
clang from a unitary source, [that is, producing the clang 
through the vibrations of one string, one reed-pipe, etc.). A 
1 failure to comply with the first condition does not destroy 
I the idea of a single clang. If, on the other hand, t he secon d 
cond ition is not fulfilled the combination becomes &^ onipound 
dang when the predominating fundamental is wanting, or it 
necomes a noise when the series of tones is not harmonious, 
or finally, it hR^nmn^ f^ Tni«Bfl Jcimv.betg:egD_ a clang and a 
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noise, wlien both pai-ts of the condition are unfulfilled. If 
the thinTcon^itiou is not met tlie eiagle clang may again pass 
into a compound clang. Ä sencs of simple clangs from a 
number of tuning-forks which should unite to fonn a single 
clang 80 fai' as intensity and ([Uiility are concerned, always 
produces in i-eality the idea of a compound clang. '--ii^h*'- 

5. A mmfoiind clang is an intensive combiiiation,of.^gle 
clangs. It is in general an incomplete fusion with several 
predominating elements. There are, as a rule, all possible 
grades of fusion in a compound clang, especially when it is 
made up of single clangs of^omposite quality. In such a 
case, not only does every single clang form a complete fusion 
in itself, hut these single clangs fuse the more completely 
with one another the more their fundamentals approach the 
relation of elements of a single clang. So it comes that in 
a compound clang made up of single cl angs rich in over - 
^ope s. those components whose fundamentals correspond to 
the overtones of some other single clang in the compound, 
fuse more completely with the related clang than with others. 
The other clangs, in turn, fuse the more completely the more 
their relation approaches that of the tii'st membei"« of a series 
of overtones. Thus, in the compound clang c e g e the 
clangs c and c form a nearly complete fusion, while the 
fusions of the clangs c and g, c and e, are incomplete. Still 
less complete is the fusion between c and e". A deteimination 
of the degree of fusion may be obtained in all these cases by 
allowing an observer to hear the compound clang for a verj" 
brief interval, after which he is to decide whether he per- 
ceived only o)ie clang or several. This experiment is repeated 
many times, and the relative number of judgments in favor 
of the unity of the cfang is a measure for the degree of fusion, i 

6, Besides the elements contained in the single clangs of 

a compound, there always arise from the combination of ' 
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vibrations in the auditory organ, additjonal elements which 
cäüäe~new tonal sensations, characteristic of the different 
Imids of compound clangs. These may also fuse more or 
less completely with the original clang. They are sensations 
ot difference-tmies ; they correspond, as their name indicates, 
to the difference between the number of vibrations in two 
primary tones. Some of these tones are due to the inter- 
ference of sound waves in tlie outer air, outside of tbe ear 
(objective difference-tones). Such tones can be reinforced 
by properly tuned resonators inserted in the ear. Other 
difference-tones arise within tbe ear itself, either through the 
interference of tbe sound waves in the organs of tbe outer 
ear, especially in the tympanic membrane and in the chain of 
ossicles, or else through interferences in the inner ear. This 
second class of difference-tones (subjective difference- tones) 
can not be reinforced by using resonators. Tlirough the 
presence of these difference-tones compound clangs become 
very complex psychical compounds, for such diSerence-tones 
may result not merely from the interference of the primary 
tones of tbe complex clang, but also from the interference 
of overtones. It is even possible for the difference-tones to 
( "interfere with each other, or with the primary tones. To 
distinguish these various classes of difference-tones they are 
/'designated aa difference-tones of tbe first order, second. order, 
'[_ third ordeFj etc. The strongest of these difference-tones are 
those which i-esult from the interference of the primary tones 
and then follow in general those which are lower in pitch 
than the primaries '). The fusion ot the difference-tones with 



11 In addition to difference-tones there may ariBe also, aa Helm- 
HOLTZ has shown, under similar conditions of interference sutnnuülon- 
ti>n€». the number of vibratjona in which corresponde to the sum of 
the number of vibrations in the two primaries. Tbe general term 
ecmAittalion'tonts is used to cover both the difference -ton es a 
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the primary tones of the compound clang is tlie more com- 
plete the weaker the difference-tones, and the more nearly 
they correspond to tones which are harmonious with the orig- 
inal elements of the clang. The difference tones are, ac-| 
Icordingly, as a result of these chaxacteristics, to be comparedl 
in respect to their importance for the compound clang as aJ 
Thole, with overtones in their relation to simple clangs, ">f. 

7. A compoun d cl ang may pass tJirougL all possible 
intermediate stages into a_tbird. jurm oLintensive auditory 
ideas, namely, ideas of_üaäJ. When two tones are no longer 
included witliin a series of harmonious tones and when at 
the same time the difference between the number of their 
Tibrations does not exceed certain hmits [for higher tones 
about sixty iiibrations and for lower thirty or even fewer) 
there arise interruptions in the compound clang, which cor- 
respond in number to the difference between the number of 
Tibrations in the primary tones. These interruptions are due 
to the a lterna ting coincidence of like and opposite phases of 
Tibration. They are called peats when they consist merely 
in successive weakenings and reinforcements of the clang. 
"When, on the other hand, full breaks appear in the clang, 
a result which appears most frequently in the case of low 
tones, we speak of toital beats. If the differences in the 
number of vibrations exceed the numbers mentioned, the 
tones are at first heard as continuous, for the interruptions 
disappear, but they are harsh. Later the harshness dis- 
appears and we have pure disstma nce. As a rule beats re- 
sulting from the interference of difference-tones are perceived 
as combined with this impression of roughness and pure 
dissonance. Ordinary dissonance is, accordingly, made up 

■unuiiatioa-touee. The gummation-tODeB are in genera! vet; weak 
and ooiocide, for the most part, with the overtones. Thej have 
therefore no significance io the perception of clang«. 
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in a verj' complex manner, of beats, of roughness from the 
combined tones, und of pure dissonance. In this complex of 
tones each of the elements, namely, primary tones, over-tones, 
and difference- tones of various orders, has its place. If the ele- 
ments of dissonance, that is, if beat s, tonal be ats, anijough- 
neas, are combined in sufficiently great numbers through the 
simultaneous sounding of a great number of tones, the whole 
complex becomes ultimately a n-oise. On the psychological 
side this means Üiat the predominating tonal elements dis- 
appear entirely or become mere modifying elements in the 
total idea. In the case of noises which last for a short 
interval only, the general pitch of the most intensive elements 
is determinative for our perception. In the case of noises 
which last longer, the form of the disturbance resulting from 
the rapidity of the beats, from the accompanying tonal beatfi, 
etc., also has an influence. 

Human artiadation s are ch aracterktic exainples_of^f- 
ferent forms of noise. The vowels are intermediate between 
clangs and noises with predominantly clang character; the 
resonants are noises of Inng duration, and the proper con- 
sonants, noises of short dui-ation. In whispers the vowels 
become simply noises. The fact that the differences in vowels 
are perfectly distinct in whispers, goes to prove that the 
character of vowels depends essentially on their noise ele- 
ments. It is probable that simple sensations of noise [p. 55) 
enter, together vrith the numerous tonal elements into all 
experienced noises. The irregular air-vibrations arising from 
the disturbances in the tonal waves, excite both the nervous 
elements in the vestibule of the labyrinth, and also the audi- 
tory nerve-fibres themselves. 



7a. The process of "fuBion" occurs here, in the case of 
intensive tonal fueiön, under the aimpleet poeaible conditions. 
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" Ve ehiiU come upon fusions of a somewhat different form when 
we take np epaciul and temporal ideas. In the case of tonal 
fusions the compound resulting frum the fusion process differs 
relatively less from a simple addition of its elements, than do 
the extensive fuBions, The general characteristics which diBtin- 
gaish an intensive tonal fnaioii from a mere sum of the single 
tones which enter into the fusion, are three in numher. Pirst. 



many or all 
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of the whole comp 
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* compared with the total impression 
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Secondly, there 
unitary idea with 
with BBpeciai ch 
chords. Thirdly, and finally, certain dominating elemectE stand 
cut above the others, as for example, the fundamontol tone in 
K single clang. The first and second characteristics are con- 
stant, the third is variable. In the case of complex clangs the 
third characteristic is less noticeable than in the case of single 
clangs, and in the case of noises it is entirely absent. Furthei^ 
more, it will be noted that all of these characteristics are pay- 
(hologieal, so that the concept fusion is also a purely psycho- 
logical concept. And since tike, or analogouB, phenomena appear 
whenever we find psychological elements combining with each 
other, there is no reason for seeking to find in these characteristics 
anything except an espression of a cei-tain regular form of 
psychological action. Some investigators have strayed from the 
simple empirical facts in their use of the concept "tonid fusion'', 
J Bod have regarded the synthesis of the elements into a fusion- 
[ product as a logi-cal act added to the sum of the sensoi-y ele- 
, ments — as a kind of judgment of unity (Stumpf). In op- 
I -position to this view it is to be recognised most clearly that 
> tonal fusions present themselves as pure examples of elementary 
I psychical processes of fusion. The incorrect logical theory ob- 
viously arises from the confusion of logical reflections about 
I psychical experiences with the experiences themselves — s form 
■ of confusion which is bo frequently, even today, carried over 
from popular psychology into scientific psychology (p. 14). 

The resonance hypothesis formulated by Hei-MHOLTZ [see 
p. 44 and hi) was the first which attempted to give any account 
of the moat important of the phenomena which appear 
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in tonal fuaions, namely, of the synthesis into a single 
idea of all the elementary tonal sensationti into nhich a clang 
may lie separated evea in ita objective nature. It is assumed 
tliat certain parts of the auditory organ ore so tuned that tonal 
waves of a given rate always set in sympathetic vibration only 
the part correspondingly tuned. This esplains in a general 
way the analyzing ability of the auditory sense. But it ie not 
to be overlooked that the resonance hypothesis succeeds in 
giving a physiological explanation of only one side of the proc- 
ess of tonal fusion, namely, the persistence of single seuastions 
in the total intensive idea. It does not explalD the other side 
of the process, that is, the more or less complel« union of the 
elements. Since the tonal elements which produce a given in- 
tensive clang idea both continue as real sensations in this idea, 
and at the same time give up more or less completely their 
independent existence in tlie idea as a whole, it is possible that 
tonal fusion is a psychical process and requires as a psychical 
process, no special physiological explanation. But since this 
fusion is very different under different objective conditions, as, 
for example, when the impressions are due to the combined 
vibrations from a single source or to vibrations from several 
distinct sources; these differences must have some physiological 
and physical grounds for their explanation. The most natural 
way to attempt such an explanation is properly to supplement 
the resonance hypothesis. If we assume that besides the ana- 
lyzing parts of the auditory organ, that is, the resonant membrane, 
still others exist which are affected by the total, unresolved clang, 
we have a sufficient physiological substratum for the different 
effects of the various conditions, "We are thus supplied with 
two forms of stimulation, one diffuse and the other selective. 
Through the combined effects of the two it is possible to ex- 
plain the fact that difference- tones of low pitch sometimes ex- 
ceed in intensity the primary tones (HeeMANN), and that the 
interruptions of a single tone through beats of proper rapidity 
may unite to form a second tone sensation [E. König). These 
latter facta, as well as the earlier ones described, could not be 
explained by the resonance hypothesis alone. Where the seat 
of the diffuse tone stimulation is situated, whether, for example, 
it is in the sensory area in the vestibului 
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fibres of the resonating membrane itself, it is impoesible to say 
with any defiDitenesa. It has never been possible to explnin 
the phenomena of clang UDolysIs with the Biime degree of com- 
pleteness by means of any of the theories of hearing which have 
not accepted the resonance hypothesis. There is nothing, how- 
ever, in the fact that the resonance hypothesis has proved itself 
up to this time indispensable, which could stand in the way of 
an effort to supplement the hypothesis in the manner described. 
For a treatment of the attributes of the complex feelings which 
arise with complex clangs [feelings of harmony and discord) Bee 
§ 12, 9. 

BaTaeiiem. Helmholtz, (English trans, by A. J. Ellia) The Sensa- 
tions of Tone, Pt. I and II. Stumpf, Tonpaychologie, vol. 2. Wundt, 
Gnindzfige der phjsiol. Psych., vol. 2, chap. 12, and LectureB on Ham. 
and Änim. Psych,, lecture 5. On Tonal Fusion: Lipps. Grundthatsacheii 
des Seelenlebens, chapter 21. Stumpf, Zeitschr. f. Psych, u. Physiol, 
d. Sinnesorgane, vol. 16, R. Schulze, PhiloR. Studien, voL 14. On 
KBerence-tonea and Beats: R. KöNio, Poggendorffs Ann, det PhyBik, 
vols, 157 and 168, Hermakn, Pflüger's Archiv f. Physiol., vol. 49, 
ScHiFBE, PflOger's Archiv f, Physiol., vols, 78 and 83. KRuaEB. Philos. 
Studien, vols. 16 and 17. On Theories of Hearing: Herm.^mk, PflDger's ' 
Archiv, vol. 56. M. Meyer, Zoitschr, f. Peych, u. Physiol, d. Sinnee- 
orgwiB, vol. 16, Ewald, Eine neue EOrtheorie. 1899, 



• *&*t^' 



§ 10. 8PA0IAL n)BAS. 



ü/d.i*^ 



1. Spacial and temporal ideas are fully distinguished 
from intensive ideas by the fact that the p arts of spacia l 
and temporal ideas are united, not in an arbitrarily variable 
orSer, but ni_a d efinitely fixed order, so that when the order 

thought of as changed the idea itself changes. Ideas with 
Bttch a fixed arrangement are called in general extensive , 

16 [p. 102). -■ ■' ■ ■'■ "■'■ 

Of the possible forms of extensive ideas, spacial ideas 
are distinguished by the fact that in them it is only in 
reject to thv relation of the parts to one aiiotker, that there 
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is a fhxd arrangement. With respect to the relation of 
the parts to the ideating subject there is no such fixed ar- 
rangement. This relation of the parts to the subject may 
be thought of as varicd indefinitely. The objective indepen- 
dence of spacial compounds from the ideating subject is ex- 
pressed by saying that spacial compounds are capable of 
movements baclnrards and forwards and of rotation around 
any axis. The number of directionB in which movement and 
rotation may take place, is limited. They may all be reduced 
to three dimensions, in each of which it is possible to advance 
in two opposite directions. The number of directions in 
• which the parts of a single compound may be airanged 
< as well as the number in which various compounds may be 
arranged with reference to one another, is the same aa the 
maximal number of directions in which movement and rota^ 
tion are possible. This is what we call the three-dimensional 
\ character of space. A single spacial idea may, accordingly, 
be defined as a threerdivietisioncd compound whose parts are 
fixed in their location with reference to one another, but capable 
of indefinite rariatiou in tlieir location ivith reference to Uie 
ideating subject. This definition neglects, of couj-se, the 
frequent changes which occur in reality in the arrangement 
of the parts of spacial compounds. When these changes 
take place, tliey are to be regarded as transitions from one 
idea to another. This thi-ee- dimensional arrangement of 
epacial ideas must of necessity include one-dimensional and 
two-dimensional arrangements as special cases. In such cases, 
however, the wanting dimensions must always be added in 
thought as soon as the relation of the idea to the ideating 
i / subject is taken into account. 

2. This relation to the ideating subject, which is really 
present in all spacial ideas, renders it from the fir8t,psycho- 
logically impossi ble that the arrange ment of the elements in 
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such a n idea should be an original attribute of the elements 
themselves, in any such way as_. intensity or quality of sen- 
sations are original attributes of these elements. It is 
obyious, rather, that this arrangement results from the 
bringing together of these elements, and arises from some 
new psychical conditions which depend upon this coexistence. 
If this is not admitted, it becomes necessary not only to 
attribute a spacial quality to every single sensation, but 
also to postulate for every sensation, however limited, a sim- 
ultaneous idea of the whole of three-dimensional space in 
its location with regard to the ideating subject. This would 
lead to the acceptance of an a priori space-perception, prior 
to all concrete sensations, which is not only contradictory 
to all our experiences aa to the conditions of the rise of 
psychical compounds in general, but also contradictory to 
our knowledge of all the influences that underlie spadal ideas. 

3. All spacial ideas are arrangements either of tactual _^^ 
or of visual sensations. Indirectly, through the connection"- . ' . 

of other sensations with either tactual or visual ideas, the "^ J 

spacial relation may be carried over to other sensations. In 
the cases of touch and sight, it is ohvioiis that the extended 
surface of the peripheral sense-organs, and their equipraent 
with organs of movement, which render possible a varying 
location of the impi-essions in regard to the ideating subject, 
are both favorable conditions for an extensive, spacial ar- 
rangement of the sensations. The tactual sense is the earher 
of the two here in question, for it appears earlier in the 
derelopment of organisms and shows the structui"al relations 
in much coarser, but for that reason in many respects much 
plainer, form than does the more dehcately organized visual 
Still, it is to be noted that where vision is present, the 
[ ideas from touch are greatly influenced by the ideas 
' Irom sight, because of the higher development of rision. 



jtß lic^ -Jf'^^^ ^ SPACUL TOUCH IDEAS. 

\ ^ The simplest possible touch idea is that of a single 

U impression from a point on the sfdn. It audi an impression 
is presented even when the eyes are turned away, there arises 
a definite idea of the plaee toiwlied. Introspection shows 
that this idea, which is called the locaiixatvm of the stimuliis, 
is not, under the usual condition where vision is present, 
immedia.te, as we should expect it to be if the spacial quahty 
were an original attribute of sensations, but it depends upon 
a secondary, generally very obscui-e, msual idea of the region 
. touched. Localization is, therefore, more exact near bounding 
lines of the touch-organs than on the uniform intervening 
surfaces, since these bounding lines are more prominent in 
the visual images. The rise of a visual idea from the tactual 
impression, even when the eyes are turned away, is possible 
because every point of the organ of touch gives to the t^uch 
sensation a pecuhar qualitative coloring, which is independent 
of the quahty of the external impression, and is probably 
due to the character of the structure of the sMn. Thisrfl 
qualitative coloring varies from point to point and is nevd 
, exactly the same in two separate regions. 

This local coloring is called the heal sign of the sen- 

^8ation3. It varies from point to point in different regions 
of the skin at very different rates: rapidly on the tip of the 
tongue, on the ends of the fingers, and on the lips; slowly 
on the broader surfaces of the limbs and trunk. A measure 
of this variation may be obtained by applying two impres- 
sions near each other to any region of the skin. So long 
as tlie distance of the impressions is less than that of distin- 
guishable local signs, the two impressions are perceived as 
a single one, but so soon as they pass this limit they are 
perceived as spacially separate. The smallest, just noticeable 
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distance between two impressions is called i\^ii]wr.p thrf-ihnU. 
for itmcfi. It varies from one or two millimetres [tips of 
tongue and fingeßpfö" sisty-eigEtTmillimetres (back, upper 
arm, and leg). On th e pressure -spots fp. 52), when the stimuli 
are favorably applied, gtill shorter distances can be perceived. 
Then, too, the threshold is dependent on the condition of 
the tactual organ and on practice. As a result of the first, 
for example, t he th reshold is 3malle r_for„children. th an fo r 
^^^jjlfi, since the differences in structure that condition the 
local signs, are obviously more crowded together. As a 
result of practice, the threshold is smaller in the case of 
the blind than it is iir the case ot those w ho hav e visi on. 

I This is especially true of the ^ds oflhe fingers which are 
most used for touching. f . ^, ' i -' C' j ■. ,-'*■'• ' .'.> ly '•'■' * 

5. The influence of visual icl«as of the regions touched, ''■'^^ '''*'^ 
as just described, teaches that the localization of tactual fJ-^^ 
impressio ns and the spacial arrangement of a number of such 
impressions is not due to an _ original spacial quality~ öir 
cutaneous points or to any primary space-forming function 
of the tactual organ. On the contrary, it presupposes spacial 
ideas of sight. These can be made use of, to be sure, only 
because the various parts of the tactual organ have certain 
qualitative attributes, local signs, wldch arouse the «sual 
image of the part touched. But there is no reason for at- 
■tributing an immediate spacial relation to the local siguE 
themselves; it is obviously enough that they act as quahtativ« 
signals to arouse the appropriate visual imagesfTEis connection 
with vision depends upon the frequent umon of the two. 
The keenness of localization will, therefore, be aided by all 
the influences that increase either the clearness of the visual 
images or the qualitative differences in local signs. 

We may describe the formation of spacial ideas in this 
case as the arrangement of tactual nnpressions in visual 
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images already present. The whole process is a consequeiioa 
of the constant connection of these visual images with the 
qualitative local signs of the tactual impression. The uiiion 
of the k>cal signs and the visual images of the corresponding 
region may, then, be regarded as an incomplete.y J/ut '''^ _ 
constant, fusion. The fusion is incomp lete because both 
visual image and tactual impression retain their independent 
character; but it is so..cimstant that, when the state of the 
tactual organ remains the same, the fusion seems to be in- 
variable. This last fact explains the relative certainty 
localization. The predominating elements of^tiis fusion 
the tactual sensations. For many persons the visual 
are pushed so far into the background that they can not 
perceived with any certainty, even when examined with theji 
greatest attention. The perception of space, in such cases*) 
is perhaps an immediate function of tactual and motor sen.-* 
sations, as for the blind (v, inf. 6). As a rule, however, more' 
careful observation shows that it is possible to recognize the 
position and distance of the impressions only by attempting 
to make more distinct the indefinite visual image ol i^e 
region touched. /„ e ( (t <.•■ ^itc*^ / ■■' ' '<.-*■<■«-'■ 

6. The conditions that hold when vision is present, are 
essentially different from those found in cases of bUndneas, 
especially blindness which is congenital, or acquired early 
in life. Persons who become blind later retain for a long 
time memory images of familiar visual objects, so that the 
spacial ideas of touch always re main, to some extent, products 
of a fusion between tactual sensations and visual 
But these visual images . can not be continually renewed, 
that the persons in question make large use of moveme 
The tactual sensations that arise fi'om the joints and muscles 
when the hand passes from one tactual impression to another 
(p. 52), serve ae a measure for the movement executed and. 
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at the same time, as a measure for the distance between 
the two impressions. Thes e sena atJons Qf.mmBmeat, which 
in acquired blindness are additions to the gi-adually fading 
visual images and in part substitutes for them, are,Jiicon- 
genit^_bIindneBB, the only means present from the firsTlör 
the formation of an idea of the relative position and distance 
of the single impressions. We observe in congenital blind- I 
ness continual movements of the touch-organs, especially the ' 
fingers, over the object. Added to these moveraenta are a 
mgrn r-j^tn^f;[ itrated attention to tactual sensations and a 
greater practice in their discrimination. Still, the low grade ' 
of development of touch, as compared with sight, always 
shows itself in tlie fact that the perception by the blind of i 
continuous lines and surfaces is much less perfect than the \ 
perception of points arranged in various ways. The neces- 
sity of making a Uind-alphabet of arbitrary figures formed 
by various combinations of raised points, is a proof of this. 
Thus, for example, in the ordinary alphabet (Br.ulle'b) one 
point represents A, two points in a horizontal hne B, two 
points in a vertical hne C, etc. With six points at most all 
the letters can be formed, but tlie points must be far enou^ 
apart to be perceived as separate witli the end of the index 
finger. The way in which this alphabet is read shows clearly \ 
how the space ideas of the blind have developed. As a rule 
the index fingers of both hands ai'e used in blind reading. 
The right finger precedes and apprehends a group of points 
simultaneously [8)'nthetic touch), the left finger follows some- 
what more slowly an^ appreliends the single points succes- 
sively (analytic touch). BoUi the synthetic and analytic im- 
pressions are united and referred to the saone object. This 
method of procedure shows clearly that the ajpacial dis- 
crimination of tactual impressions is no more immediately 
given m tliis case than in the case where vision was present, 
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but that in the case of the blind the movements by i 
of which the finger that is used for analytic touch passeg 
from point to point, p lay the same part as did the accom- 
panj-ing visual ideas in the normal cases with vision. 

Ail idea of tlie extent and direction of these movements 
lean arise only under the condition that every movement is 
laccompamed by an inner tactual sensation (p. Ö2, 6). The 
assumption that these inner tactual sensations are immedi- 
ately connected with an idea of the space which is traversed 
in the movement, would be highly improbable, for it would 
not only presuppose the existence of a connate perception 
of surrounding space and of the position of the subject in 
respect to the same (p. 115), but it would also include another 
particular assumption. This is the assumption that inner 
and outer touch sensations, although they are otherwise alike 
~in quality and physiological substrata, still differ in that iniigr 
sensations give, along with the sensation, an image of the 
' position of the subject and of the spacial arrangemeut_of 
the immediate environment. This would really necessitate 
a return to the Platonic doctrine of the memory of innate 
ideas, for the sensations arising from touch are here Üiought 
of as the mere external occasional causes for the revival of 
innate transcendental ideas of space. 
^**/ y '^' -^P^"^ ^™ '*^ psychological improbability, such i 

l&fKtA^ WP-^^rpothesis as that just mentioned can not be reconciled witl 
nT^iOfÜif^B influence exercised by practice on the discrimination < 
f local signs and on the discrimination of difierences in moT»- 

Iraents. There is, therefore, no way, except to attribute ' 
the rise of spacial ideas of the blind, as we did the spacial 
ideas of normal individuals (p. 117), to the combinations 
of the sensaHojis as presented in Kt^mience. These cont- J 
binations result from the fact that every pair of sei 
tions, a and b, with their difference in local signs, alwayri 
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have a corresponding inner touch sensation, a, accompanying 
the movement from one to the other, while two sensations, 
n and e, with a greater difference in local signs, have a 
more intense sensation of movement, y. For the blind there 
is always such a regulai- combination of inner and outer 
tonch sensations. It can not, therefore, he affirmed that 
either of these sensational systems, in itself, brings the idea 
of spaeial arrangements; we can only say that this arrange- 
ment results regularly from the combination of the two. On 
this basis the spaeial ideas of the blind, arising, as they do, 
from Jextemal impressions, may be defined as a product of| 
the fusion of erternai tactual sensations and their qualita-l 
Hvely graded local signs, iciih imtermü tactual sensations^ 
graded according to intensity. The erten^Lsensaiions- mtb 
their attributes as determined by the external stimulus, are 
the predominating elements in this fusion. They push the 
local signs with their qualitative peculiarities and the inner 
tactual sensations with their intensive attributes, so far into 
the background, that, like the overtones of a clang, all these 
t .iBBC ondai-vclements can be perceive d only when tlie_attention 
RlHpeciaily concentrated upon them. Spaeial ^deaa from 
'Sfe^'accordingly due to a^^gfcfcjusionjp. 103). Their 
characteristic pecuharity, in contrast with such fusions aa 
intensive tonal fusions, is that the subordinate and supple- 
mentary e lements, am different in.character, and'are at^fhe 
same time related to one another according to definite laws. 
They are different, for the local signs form a purely qualita- 
tive system, while the inner touch sensations which accompany 
the movements of the tactual organs, form a series of in- 
tensities. They are related, in that the motor energy used 
in passing through an inteiTal between two points increases 
with the extent of the interval, so that, in proportion as the 
qualitative difference between the local signs increases, there 
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must also be an increase in the intensity of tlie sensation! 
wlych accompany the movement. 
'"t^*'^J ' ~'' ■ 8. The spacial arrangement of tactual impressions is thui 
Of\jtr t/**''' the product of a twofold fusion. First, the subordinate ele- 
"/zti/jr-^* menta fuse. That is, the various qualities of the local sign 
fj "syatem, which is spread out in two dimensions, are related 

i^A.^ / to one another according to the gi'ades of intensity of th^J 

inner tactual sensations. Secondly, the tactual impr e8sion a,B 
as determined by the external stimuli, 
o f the first union. Of course, the two processes do not t 
place successively, but in one and the some process, for t 
local signs and movements must both be aroused by I 
external stimuli. Still, the external sensations vaiy with t 
nature of the objective .stimulus, while the local signs and« 
internal tactual sensations are subjective elements, the piutnal 
"felätions of wKicli always remain the same even when_the 
external impressiona vary. This is the psychological con- 
dition for the constancy of attributes which we ascribe i 
space itself, in contrast with the great changeableness of tl 
qualitative attributes of objects in space. 
<**■-'*** >7C<', 9, After the jpacial fusion of tactual sensations has oiic^ 
Mut-TM' been effected, either one of tlie elements which took part uii| 
^e fusion is ähTe "by itself, though perhaps lin a limited 
degree, to bring aliout a localization of tike sensations.. In 
this way not only nonnal indiriduals with vision, but also 
the blind, even the congenitally blind, have an idea of th« 
place touched, and can perceive as spacially separate twoj 
impressions that are far enough apart, even when the touch- 
organs remain perfectly quiet. Of course, the congenitally 
blind can have no riaual image of the region touched, but 
they have instead of this an idea of a movement of the part 
touched and where several impressions are received, they 
have the idea of a movement from one to the other. The 
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Bame fusion takes place in ideas thus formed eis takes place 
in tiie ordinary cases where movements are really present. 
The difference is that one factor, namely, t he inner tifirt""' 
sensation, is merely a memory image. 

*" lU. In^e same way, we have the converse process. The '" 
real contents of experience may be a sum of inner tactual ■ 
sensations which arise fi-om the movement of some part of 
the body, while no noticeable extenial tactual sensations 
whatever are given, and yet these internal sensations which 
accompany the movement may be the basis of a spacial idea. 
This is regularly the case when we have pure ideas of our 
oivn moreinents. If, for example, we shut our eyes and then 
raise an arm, we have at everj- moment an idea of the 
position of the arm. To be siu-e, external tactual sensations 
that arise from the torsion and folding of the skin, play 
some part here too, but they are unimportant in comparison 
with the internal sensations from the joints, tendons, and 
moscleB. 

It can easily be observed that wher^ ^ vir ion is pmaftnt., 
this idea of position comes from an obscure visual image of 
the limb with its surroundings, which image is aioused ^?ven 
when the_ejes_are closed or tunied awa y. This connection is 
80 close that it may arise between the mere memory image of 
the inner tactual sensation and the corresponding visual idea, 
1 is observed in the case of pai"alytics, where sometimes 

\ tke mere will to execute a cei-tain movement arouses the 

\ idea of a movement really executed. Evidently, the ideas 
of one's own movements dependj^ when vision is present;~ön 

"incömglek fusions just as do the ejttemal spacial ideas of 
toud). The only difference is that here the intenial sen- 
sations play the part which the outer sensations play in Üie 
former case. This leads to tlie assumption that the inner 

^tactual sensations also have local signs, that is, the assumption 
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that tlie sensations in the various joints, ■ tendons, and muscl« 
show certain series of local differences. Introspection seems 
to confirm this view. If we move alternately the knee-joint, 
hip-joint, and shoulder-joint, or even the corresponding joints 
on the right and left sides, the quality of the sensation 
varies a little each time, even if we neglect the fact that there 
is a visual imags of the limb which can never be entirely 
suppressed, ^^.^i^^^ ■ t ^^';*<-i{ yy / ,< H'i .; ^ U, •^ti.^ j 

11. From the relations that exist in the normal cases ' 
of persons who have vision, we can understand the way in 
which persons who are congenitally blind form ideas of theiri^' 
own movements. Here, instead of a fusion with a visual t 
image, there must he a fusion o f sensations of movement 
with the local signs^ Outer tactual sensations also act as aids 
in tlifs caae. In fact, they are much more important here 
than when \-ision is present. The ideas of the blind as to 
their own movements are exceedingly uncertain so long as 
they are unaided by contact vrith external objects. When, 
however, they touch such objects, they have the advantage 
of greater practice with the external tactual sense and a 
keener attention to the same. The so-called "distance-sense 
of the blind" is a proof of tliis greater practice. It consists 
lin the abilityto_p^erce.ive from som£- i^tance, vrithout direct 
Icontact, a resisting abject, as, for example, fl neighboring 
[wall. Now, it can be experimentally demonstrated that this 
distance-sense is made up of two factors: a very weak tactual 
stimulation of the forehead by the atmospheric resistance, 
ahä a change in the Kound of the step. The latter acts as 
a signal to concentrate the attention so that the weak tactual 
stimulations can be perceived. The "distance-sense" disap- 
pears, accordingly, when the tactual stimulations are pi 
by binding a cloth around the foreliead or when tl 
are rendered inaudible. 







12. Besides oujideas of the position and movenfents of the 
various parts of our body, we have also an idea of the position 
and movement of our whole bodij. The ideas of the position 
of parts of the body can never have anything but a relative 
Bignificance; it is only when considered in connection with 
the idea of the body as a whole that they become absolute. 
The organ of orientation tor this general idea is the head. 
We always form a definite idea of tlie position of the head,; 
the other organs are localized, generally, indeed, very in- 
definitely, with reference to the head, each idea depending 
on the particular complexes of inner and outer tactual sen- 
sations presented in that case. The specific organ of Qrien t7 
ati an in the head is t h e system of semicii'cular canalsj to 
which are added, as secondary aids, the inner and outer 
tactual sensations resulting from the action of the muscles 
of the head. The function of these canals aa an organ of 
orientation can be most easily understood by assujning that 
inner tactual sensatious with especially marked differences in 
local signs, aiise in them through the influence of the chang- 
i y pressui'e of the fluid_medium^_KhiebJJlSiL__ÜiBiii.- It is 
highly probable that dixaini'ss, which comes from rapid 
rotation of the head, is due to the sensations caused by the 
violent movements of this fluid. This is in accord vrith the 
obsei'vations that partial derangements of the canals bi'ing 
about constant illusions iu localization, aud complete derange- 
ment of the same is foUowed by an almost total suspension 
of the ability to localize. 



12a. The antagonistio tlieories in regard to the psychical 
formatioD of spacial ideaa, ai'e generally called jjjitwis^n api l em- i 
pitinsm. The tuitivistic theory seeks to derive localizatiou in 
fpace from connate pi'opertiea of the senae-organs and senae- 



he, theory seeks to derive it from t 
This diBcrimiuatioQ does not give proper 
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expresfiioa to t)iti itctual oppoaition ih&t exists, for the assutnptioil^' 
of connate spucial ideas may be attacked witLout Affir min g that 
these ideas arise through experience. This is the case when, as 
above, space perceptions are regarded as products of psj'chical 
fusions due both to the physiological properties of the organs 
of sense and organs of movement, and to tbe general laws govern- 
ing the rise of psychical compounds. Such processes of fusion 
and the arrangements of sense impressions based upon them, 
are everywhere the conditions of our experience, but for this 
very reason it is inadmissible to call them "experience" itself. 
It is rauch more proper to point out the opposition which really 
exists as tlie opposition between nativisHc and gfitettc theories. 
Genetic theories may then be subdivided into emjnTical theories 
and theories of fusion. In view of the fact that the associative 
processes in the fusion Üieories, are necessary even for the first 
formulation of experience, we may designate these theories as the 
praeempiri eal forms of genetic theory. It is to be noted that 
"The widely accepted uativiBtic theories contain empirical elements) 
while, on the otlier hand, empirical theories contain nativistic 
elements, so that the difference is sometimes very small. Sup- 
porters of the nativistic view assume that the arrangement of 
impressions in space corresponds directly to the arrangement of 
sensitive points in the skin and retina. Tbe special way in 
which the projection outward is effected especially in ideas of 
the distance and magnitude of objects and in the reference of 
a plurality of spacially separated impressions to a single object is 
accounted for as dependent upon "attention", "will", or even''ex- 
perience". Supporters of the empirical theory, on the other hand, 
generally presuppose space as given in some way or other, and 
then interpret each single idea as a case of localization in this 
space, the particular localization being in each case due to some 
empirical motive. In tbe theory of spncial ideas from sight, 
tactual space is generally regarded as this originally given space; 
in the theory of tactual ideas, original spacial qualities have 
sometimes been attributed to inner tactual sensations. Thus, 
in the actual concrete theories empiricism and nativism are very 
ill-defined concepts. They agree in tbe use of the complex con- 
cepts of popular psychology, such as "attention", "will", and 
"experience", without any examination or analysis. In thia 



resptect they are difierent from the fusion theory, which seeke 
to discover, by means of a psychological analysis of the ideas, 
the elementjiry processeB from which the ideas arise. 

The special iaäuence of the head on ideas of bodily position 
aod movement shows itself in tlie phenomena of dizziness, and 
in the ideas which we form of movement through space when 
the body is carried along without effort on our own part. This 
special influence was originally attributed to certain parts of 
tie brain, especially to the cerebellum. And it is not unlikely 
that the cerebellum participates in a measure directly, and in a 
measure indirectly as the centre for the peripheral organ of 
orientation, in the processes of orientation and in the disturb- 
ances of orientation. Äs to the peripheral organs of orientation 
the partial and total oxterpations which have been performed 
on the semicircular canals , especially on the canals of birds, 
make it evident that the most important of these peripheral 
organs of orientation are tJie semicircular canals. In addition, 
however, it must not be overlooked that external touch sen- 
sations and visual perceptions are of supplementary importance, 
especially in that they make possible a gradual correction of 
the disturbances of orientation which arise when the semicircular 
canals are disabled. Fnrther confirmation of a striking type is 
found for the belief that tlie canals are of the first importance 
in the observation that deaf mutes very frequently suffer from 
distarbances in orientation. Such disturbances probably appear 
in every case in which the pathological conditions which, as is 
lunal in such deafness, appear early and attack the labyrinth, 
bave also attacked the canals. 
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B. SPACLAL SIGHT IDEAS. 
13. The general properties of the touch sense are repeated 
in the visual sense, but in a more highly organized form. 
Corresponding to the sensory surface of the outer skin, we 
have here the retina with its rods and cones arranged in 
rows and forming an extraordinarily fine mosaic of sensitive 
points. Corresponding to the movements of the tactual organs, 
we have the movements of both eyes in fixating objects and 
following tlieir bounding lines. But there is this difference, 
while tactual impressions are perceived only through im- 
mediate contact with the objects, the refractive media in front 
of the retina throw upon the visual surface inverted reduced 
images. These images allow space for a large number of 
simultaneous impressions, and the abiUty of light to traverse 
space makes it possible for both neighboring and distant 
objects to yield impressions. Vision thus becomes a distance 
seitse in a much higher degree than Tieanng. 

14, With regard to its spacial attributes, every visual 
idea may be resolved into /ito factors : 1] the loc ation of the 
single elements in relation to one another, and 2) their l oca- 
tion in relation to the ideating subject. Even the idea of 
one single point of hght, contains both these factors, for we 
must_re£resent a jioiut in some spaciiU_fi]üii"QiiBl£nti and also 
in some direction and at some distance from ourselves. These 
factors can be separated only through deliberate abstraction, 
never in reality, for the relation of any point in space to its 
enriromnent regularly determines its relation to the ideating 
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subject. Äs a result of this dependence, the analysis of 
visual ideas may better start with the location of the elements 
in relation to one another, and then taJce up later the location 
of the compound in relation to the subject. 



a. The Ijocation of the ElemeHta of a Visual Idea 
iu Relation to One Aivother. 

15. In the perception of the reciprocal relations between 
elements of a visual idea, the characteristics of space per- 
ception through the tactual sense are all repeated, only in a 
much more highly organized form, and with a few modifi- 
cations which are important in determining the special char- 
acter of visual ideas. Thus, in vision as in touch, we im- 
mediately connect with the simplest possible impression of a 
point t he idea of its ^gg e in space; that is, we give it a 
certain definite position in relation to the parts of space 
about it. This localization is not effected, however, as in 
touch, by the direct reference of the impression to the cor- 
responding point of the sense-organ itself; we project it 
rather into a fidd of vision, which lies at some distance out- 
side of the ideating subject. Here tt)0 we have a measure, 
as in the case of touch, of the accuracy of localization, in 
the distance at which two points can be just distinguished 
aa spacially different. The distance is not given in this case 
as a directly measurable linear extension on the sensory 
surface itself, but as the shortest perceptible interval between 
two pointe in the field ot vision, The field of vision may 
be at any distance whatever, so that it is best to use as a 
measure for the fineness of locahzation, not a linear exten- 
sion, but an angle, the angle formed by the intersection of 
the lines passing from the points in the field of vision, tlirougb 
the optical centre of the eye, to the correspondhig retinal 



130 



H. Ptyehieai Compoutuls. 



points. Thia angle of vision reraaina constant so l.oBg i 
size ofjlie i-etinal image is unchajiged, while the dietanoc 
between the points in the field of visioQ increases in pre 
portion to their distance from the subject. If an equivalent 
lineai- distance is sought in place of the angle of nsion, it 
can be found in tlie diameter of the retinal image. This 
may be calculated dii-ectly from the angle and the distanot 
of the retina from the optical centre of the eye. 

16. The measurements of the keenness of visual I 
tation made according to this principle show that there is 
a great difference in different parts of^e_field of vision, 
corresponding to the differences found for different regions 
of the tactual organs [p. 117). Still, the distances that 
measm-e the smallest perceptible visual intei"vals are all very 
much smaller than in the case of touch. Then too, wliile 
there arc many regions of finer discrimination scattered 
over the tactual organ, ^re is only one region of fi nest 
discrimination in the held of vision. This is the middle of 
the field of vision which corresponds to the centre of the 
retina. From this region towards the periphery the fineness 
of localization diminishes very rapidly. The whole field of 
vision, or the whole retinal surface, is, accordingly, analogous 
to a single tactual region, as, for example, that of the index 
finger, except that the visual region much surpasses the tactual 
in fineness of localization, especially at the centre, where 
two impressions at a distance corresponding to 60" — 90" in 
the angle of vision, are just distinguishable; at two degrees 
and a half from the centre toward the periphery, the smallea 
perceptible extension is 3' 30"; and at eight degrees towi 
the periphery it increases to 1°, 

In normal rision we turn the eye towards objects o{ 
which we wish to gain more accurate spacial ideas, in such 
a way that these objects occupy the middle of the field of 
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rieion, their images falling, as a result, on the centre of the 
retina. We speak of sucli objects as seen direcVy, of all 
others, which lie in the eccentric parts of the field of vision, 
as seen indirectiij. The centre of the region of direct vision 
is called tEe point of regard, or the fixalioti-point. The 
line that unites the centre of the retina with the centre of 
the field of vision is known as the lirie of regard. 

If we compute the distance on the retina that cor- 
responds to the smallest angle of \i8ion at which two points 
in the centre of the field of vision may be perceived aa 
separate, we shall find it to be .004 to .006 mm. This dis- 
tance is about equal to the diameter of a retinal cone, and 
since the centre of the retina has only cones and these ai'e 
so close together that they are in dU-ect contact, it may be 
concluded with prohabihty that two impressions must fall 
upon at least two diiferent retinal elements if they are to be 
perceived as separate in space. This \'iew is supported 
by the fact that in the peripheral regions of the retina the 
rods and cones, which are tlie two forms of elements sen- 
sitive to light, are really separated by greater intervals, It 
may, then, he a ssumed that the keenness o f ''j-fjon 18 dirnnt.ly 
dependent on the jraximity of the retinal el^^lants to.ime - 
another, for two impressions can be distinguished as spacially 
different only when they act upon different elements. 

^£Äfi, ./ -'■'■-■ - --'•-■-' y '-- --' 

I6a. Bi^aouse of thi^ relation between the keenn6aB of vision 
»nd the arrangement of retinal elements, it has often been con- 
cluded that every j;etinBl element has from the first the property 
of locftliämg any stimulua that acta upon it, in that poäitiori^u 
apace which correspond» to its own projeutioii in tho field of 
vision. In this way the attempt has been made to explain the 
fact that the visual sense represents its oltjects in an external 
field of vision at some distaoue from the subject, as ft connate 
enei^ of the retinal elements or of their central connections 
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in the viaunl centi'e in the brain. There are oei-tain pothologii 
diaturbancea of vision that seem at first sight to conlinn this 
asBumption. When some region of the retina is pushed out of 
place aa a result of inäammation underneath, certain distortious 
in the images, the ao-called ftielatnorjykopsia, arise. The extent 
and direction of these distortions can he fully explained when 
it 13 assumed that the displaced retinal elements continue to 
localize their impressions as they did when in their normal 
positions. Sut it is obvious that these distortions of the images, 
when they appear, as they do in most cases, as continually 
changing phenomena, during the gradual formation and disap- 
pearance of the excretion, furnish us witli no more ei'idence 
of a connate energy of localization in tbe retina, than does the 
readily observed fact tliat distoi'ted images of objects are seen 
when one looks through prismatic glasses. Furthermore, if a 
stationary condition is gradually reached , the metamorphopaia 
disappear, and that, too, not only in cases where it may be 
assumed that the retinal elements return to their original position, 
but even in those caaea where such a return is entirely improlt- 
able on account of the extent of the affection. In cases like 
the latter, the development of a new connection between the 
single retinal elements and their corresponding points in the 
field of vision, must be assumed '}. This conclusion is supported 
by observations made with normal eyes on the gradual adapta- 
tion to such distorted images as are produced by external optical 
appliances. If a pair of prismatic glasses be worn before the 
eyes, marked and disturbing distortions of the images are the 
regular results. The straight bounding lines appear bent and 
the forms of the objects are thus distorted. These disturbances 
gradually disappear entirely if the glasses are worn some timfc^ 



1) A process analogous to thii elimination of the metamorphopuH: 
is sometimes observed in binocular vision when the diaturbimceB 
arising from gqiiinting are gradually overcome. When the squinting 
begins, the two lines of regard no longer meet in the field of vision, 
80 that doable images of objects arise. These may gradually dis- 
appear, however, if the condition of the eyes remains perfectly 
stationary ; a new set of relations is developed for the retinal ele- 
ments of tbe squinting eye. 
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When the glasses are removed, the diatortions may appear in 
the oppoaite direction. 

17. Besides the retinal sonsations there are other psy- 
chical elements that always take part in the spacial arrange- 
ment of light impressions. The physiological properties of 
the eye point a priori to the sensations that accompany 
ocular movemmts, as such elements. These movements ob- 
viously play the same part in the estimation of distances in 
the field of vision as do the tactual movements in the estima- 
tion of tactual impressions. By means of a most admirably 
arranged system of six muscles, the eye can be turned in 
all directions about its centre of rotation, which is fixed in 
its relation to the head. It is tlius well suited to following 
continuously the hounding lines of objects or to passing each 
time in the shortest line from a given fixation-point to 
another. Movements in the direction which corresponds to 
the position of the objects most frequently and closely ob- 
served, namely, movements downward and inward are favored 
above the others by the arrangement of the muscles. Further^ 
more, the movements of the two eyes are so adapted to ona 
another through the s}'nergy of their inneiTation, that nor-1 
mally the two lines of regard are always turned upon the same 
Sxation-point. In this way a cooperation of the two eyes is 
made possible which not only permits a more perfect per- 
ception of the position of objects in relation to one another, 

' TJot-aiee furnishes the most essential means for the determi- 
of the spacial relations of objects to the subject 
'[24 seq.). 

18. The phenomena of vision teach that the idea of the 
relatire. disiance of two points from each other is dependent 
on the motor energy employed in passing tlirough tliis dis- 
tance, just as the discrimination of two distinct points in the 
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field of vision depends on the arrangement of the retii 
elements. The motor energy becomes a component of the 
idea through its connection with a sensation of tension which 
can be perceived, especially in extensive movements and by 
comparing ocular movements in various directions. Thus, for 
example, an upward movement of the eyes is clearly ac- 
companied by more intense sensations than an equal dowiH'J 
ward movement; and the same is true of outward movs^ 
ments of tho eye as compared with inward movements. 

The influence of these inner tactual sensations is i 
apparent in the fact that the disturbances in localizatioi 
which arise from partial paralysis of single ocular muscles 
correspond exactly to the changes in the amount of energyj 
required to move the eye. The general principle of aud 
disorders is that the distance between two points seems 
greater when these points lie in the direction of the more 
difficult movement. The more difficult movement has a corre- _ 
spondingly more intense sensation of tension which intense sei 
sation under normal conditions accompanies a more extensivi 
movement. As a result, the distance passed through appearff 
greater. Furthennore, the same illusion may appear for dis- 
tances that lie in the direction of difficult movement, but 
have not been actually passed through, for the standard ao- J 
quired during movement determines the motor impulse in t 

£_eye even when it is not moved. 
19. Similar variations can be demonstrated for the noni 
eye. Although the ocular muscles are so arranged that theia 
movements in various directions require about the sai 
amount of exertion, still, there is not exact equality in t 
respect. The reasons for the existing differences 
nected with the adaptation of the eye to its functions. The 
neighboring objects of our immediate environment, on which 
the lines of regard must be converged, are the ones at which 
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we most often look. For tliis reason, the muscles of the 
eye have so adapted themselves that the movements for the! 
convergence of the hnes of regard are the easiest, particu-\ 
larly those directed downwards as compaied with other pos- I 
sible moveiuents of convergence. This facilitation of con- 
vergent movements is brought about by the special mode of 
placing the muscles which move the eye upward and down- 
ward. These muscles, the superior rectus and the inferior 
_Hlctiia, do not lie exactly in the vertical median plane of the 
eye, from which position they would give the eye a simple 
upward and downwaid vertical movement; they He ratberat 
such an angle to this median plane that their contraction 
results in an inward, as well as an upward and downward 
movement. Furthermore, each of these recti muscles is sup- 
plemented by an oblique muscle^ tlie supenor rectüV'by tlie 
inferior oblique, and the inferior rectus by the superior 
oblique, These oblique muscles aid in producing upward 
atsd^ downward movements and at the same time counter- 
balance the rotation movements produced in the eyes by the 
asymmetrical placing of the recti muscles. As a result of 
the greater complexity of muscular activity in upward and 
downward directions, the exertion required to run over lines 
in these dii-ections is greater than the exertion required for 
horizontal lines, where only the internal and external recti 
act. Furthermore, the relative ease of downward movements 
of convergence as contrasted with upward movements shows 
itself partly in the differences in intensity of sensations ac-' 
companying the downward movements, as already remarked, 
and partly in the fact that downward convergence is in- 
voluntarily too great and upward convergence too small. 

There are certain constant (xpticai iliusiofia depetidUtg on 
the positiiM of a given oliject in the field of w*(öw, which 
correspond to these differences in the motor mechanism. 
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They are of two kinds: illusions of direction, and those ofj 

letigtJi. 

Both eyes are subject io an illusion as to tbe ^ec^ 
of vertical lines in the field of rütion. Such a line whose' 
upper end is inclined 1° — 3° outward, appears vertical, and 
one really vertical, seenis inclined inward. Since the illusion 
is in opposite directions for the two eyes, it disappears in 
binocular vision. It can obviously be explained by the fact 
just noted, that the downward movements of the eyes are 
connected with an involuntary increase in convergence, and J 
the upward movements with a decrease in convergence. Thia'l 
deflection of the movement from the vertical is not noticed^ 
in itself, it is referred to the object as a deflection in 1 
opposite direction. 

An equally regular iRusion of Utigth appears when we 
compare straight lines extending perpendicularly to each other 
in the field of vision. This too is to be explained by the differ- 
ences in the arrangement of the muscles which move the eyfc 
upward and downward as compared with those wluch move t! 
eye outward and inwai'd. The illusion consists in the fact that 
a vertical straight line is judged on the average '/t to '/lo 
long as compared with an equal horizontal line. A squai 
accordingly, appears as a rectangle whose base is shorter 
than its sides, and a square drawn by the eye is always too 
short in its vertical dimensions. As in the case of partially 
paralyzed eyes, so here in nonnal iision, distances in the J 
direction of the more difficult movement appear greater, 

Besides this difference between vertical and horizontal^ 
distances, which is most noticeable because it is so large,« 
there are less marked differences between upward and dÖw5-B 
ward and also, between outwai'd and inward distances. I^he 
upper half of a vertical line is overestunated on tlie average 
by Via "f its length, and the outer half of a horizontal line 
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by '^i,. The first of these illusions correaponds to the fa- 
cilitatioD of downward movements (described p. 135), the 
second corresponds t» the general facilitation of movements , 
of convergence. , . ' ^ " ...--.<•■ 

20. In addition to these two constant illusions, which 
arise from the special structure of ocular muscles in their 
adaptation to the piiq»oses of vision, there are certain other 
ranable qptica[iUusionif which are due to cei-tain_attribute8 
common _to all our yoluntarj' movements and which have 
their analogues in tlie movements of the tactual organs, 
ITiese variable illuaions may also be divided into those of 
d irection ^ and those oijetigtk. The former follow the rule " 
that acute angles are o verestimated, obtuse angles under- 
estimated, and that the direction of the hnes forming the 
angles varies c orrespondingly. For the illusions of length 
we have the rule, that forced or interrupted movements 
reqnire more exertion than free and continuous ones. Any 
straight line that necessitates fixation is, accordingly, over- 
estimated in comparison with an open distance marked off 
by two points, and a straight line interrupted by several 
dividing lines is overestimated in comparison witli an uninter- 
rapted line. : 

20 b. The tactual analogues of the illusion in visual angles ig 
to be found is the tendency to overeetimate small articiular 
moTements and to underestimaU' large onea. This comes undev 
the general principle that a relatively greater expenditure of 
energy is requb'ed for a short movement than for a more ex- 
tensive one, liecnuse it is relatively more ilifBcult to begin a 
movement than to continue it after it is already started. The 
tactual phenomena analogous to the overe^timation of interrupted 
lines, b that a distance estimated by a movement of one of the 
limbs always seems shorter when it is traversed in a single con- 
tinuous movement, than it does when the movement is several 
times interrupted. Here too, the intensity of the sensation 
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~ cOTfespoiids to the espenditure of energy, both being, of 

greater for an interrupted movement than for a coutinuotiB 
, movement. The overestimation of interrupted Unea by the eye 
takes place, as we can eiisUy understand, only ao long as no 
motiveB arise from the way in which the division is made, to 
hinder the movement of the eye over the interrupted line. Such 
a hindrance is present, for example, when the line is interrupted 
I only once. This one point of division makes fixation necessary. 
I If we compare such a line with a continuous one, we tend to 
f estimate the first without any movement, the point of division 
being the fixation- centre, while the second is perceived by a 
movement of the eye. As a result the continuous llneaeeinB 
longer than the interrupteT line. '- .. ^ /■■'*'■ 

~ 20 b. All of these illusions of direction and length, "^whetl 
vai'iable or constant, are classified as '^g eometrical, optical il- 
lusions", and are thus distinguished from certain other opticäT" 
*!niuBioua which depend upon jinre optical irregularities. The 
term geometrical is used because it is in the construction of 
geometrical figures that the best opportunities for the discovery 
of sudi illusions appear. The term is extended so as to cover 
not only these illusions which have been described and which 
depend upon the characteristics of eye movements, hut also to 
include other unusual forms of visual space perception which 
are due to the laws of association to he discussed later. These 
latter we may distinguish by the special designation "association 
illusions". Such association illusions are exemplified by the 
Tact that a given line when placed near a very much shorter line 
is ove"reBtIinated , and, conversely, when placed near a long line 
the same given line is nnderestiiaat^d. Similai- underestimation 
or overestimation appears in the case of an angle compared 
reaj^iectivel}' witli a larger and smaller nugle. These facta are 
obviously analogous to the facts of light and color contrast 
(§ 17, U). Similar associations appear in the variable illusions 
of direction and length described above in which the illusory 
figures due to differences in the energy of movement, were in 
each case brought into agreement with the retinal images by a 
projection of the flat figure into depth. Thus, for example, we 

foot only see an interrupted straight line aa lougi 
uninterrupted line of e^ual length, but we also interpret 
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isterrupted line as lying at a greater distance. TLia latter fdct. 
oTuiterpretation depends upon the general rule of perception \ 
which has been eatAbtished by a lai^e number of i 
that fl f^nm-flhiects caatintt retinal iniagea of eq ual— 



more reniotB_ig the^ larger. Such perspective association illusions 
~^pear more clearly in cases of rigid fixation than when the 
eye ia moving freely, because such illusions depend very largely 
on the direct comparison of retinal images. Tbey furnish also 
a means of diatinguiabing between variable illusions and constant 
illusions, for the constant illusions do not, as a rule, show any 
of these tendencies towards perspective interpretation. For 
further discussion of association illusions compare § 16, 9. For 
spaci&l contrast § 17, 11. , ' -'■ .-j.' .' ■ , . t,/j.(lJ 

Jft*^'«- ■'"'^- ■ "■: % , ^ :".:! f'^u,. ..- 

21. Both the variable and thei constant opticstl illusions 
to the immediate dependence of tte perception of 
JE&QaL .directions _ajid distances on ocular movements. As 
further evidence pointing in the iauic direction, we have the 
negative fact that the arrangement of the retinal elements, 
especially their proximity to one another, normally has no 
appreciable inäuence on the ideas of direction and magnitude. 
'his is most strikingly evident in the fact that the distance 
between two points appears the same whetlier observed in 
direct or indirect vision. Tn'o points that are clearly dis- 
tinguished in direct vision, may become one in the eccentric 
parts of the field of vision, but so soon as tbey are dis- 
tingoisbed at all, tbey will appear just as far apart in one 
legion as in the other, or if there is is any apparent differ- 
ence, it is so uncertain and so variable that it to he en- 
tirely overlooked as bearing upon the main fact, in view of 
the very marked differences in the distribution of tbe sen- 
sitive elements at the centre and periphery of the retina, 
fact that our perception of magnitude is independent 
j&e proximity of the retinal elements holds even for a 
pi the retina that is not sensitive to hgbt at all — for 
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the blind s^t, where the optic nerve comes into the ej 
Ohjects whose images fall on the blind spot are not si 
The size of this spot is about 6", and it is located 15" 
ward from the point of fixation. Images of considerable' 
size, as, for example, that of a human face at a distance of 
six feet, may disappear entirely on it. Still, when points 
appear at the right and left or below and above this region, 
we localize theni just as far from eacli other as we should 
in any other, uninterrupted part of the field of \ision. The 
same fact is observed when some part of the retina becomes 
blind through pathological conditions. The resulting break 
in the field of räion shows itself only in the fact that 
images faUing on it are not seen, it never appears through any 
changes in the localization of objects lying on opposite sides 
of the blind region'). '■'. . 

22. The keenness of vision &nA \h.6 perception of dirif thus 
and distances in the field of vision, are, as all these phenom- 
ena show, two different functions, which depend upon 
ferent conditions: the fii'st depends oti the jproximity of 
retinal elements to one another, the second on oetdar viov^ 
ments. It follows directly that spacial ideas from siglit can 
not be regarded as original ideas or ideas arising from light 
impresBiona in themselves, any more than the spacial ideas 
of touch can be referred directly to the tactual impressions 
themselves. The spacial order is in both cases developed 
from the combination of certain sensational components whii 






1) In tluB connectioQ we have the tact that the blind spot doni 
not appear in the field of vision as a break, without sensational 
content, but ae a coutinuation of the general hrightneBE and color 
of the whole lield, Thua, the Beld is seen as continuonslj white 
when we are looking at a white surface, as black when we look at 
a black surface. This filling out of the blind spot is possible onlj 
through reproduced sensations, and is to he considered as one of 
the phenomena of association to he discussed later (g 16; 
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taken separately, have no apacial attributes whatever. Other 
conditions also indicate that the elements are relate d in 
vision in the same way as in the case of touch, and that 
the development of visual space under nonnal conditions 
runs entirely paraUel to the developnient of space in cases 
of congenital blindness, that is, under the only condition 
under which touch att^tins a similar independence. Retinal 
impressions correspond to impressions of^contact, and ocular 
movements to touch movements. Tactual impressions can 
gain spaciai qualities only through the local coloring of the 
sensations connected with them — the local signs — and 
in like manner, we must recognize the same to be true for 
retinal impressions. 



22ii. To be sure, a qualitative gradntion of local signa on 
the retina can not be demoustrated with the same evidentnesB 
as for the skin. Still, by the use of coloi-a it can be established 
in a general way tbat at relatively great dixtances frum the 
retinal centre the eensationaT quality gradually changes. Colora 
are not ho saturated iu indirect vision, and the coloi'-tone also 
changes; for example, yellow appears orange. There iff, indeed, 
in these (acts of retinal response no strict proof of the existence 
of pure local differences in the sensations, at least not in the 
fine gradations tbat must be assumed in the retinal centre. Still, 
the facts ahojif „tbftt local differences in sensationa do exist, and 
this seems to justify the assumption of sucb differences even i 
beyond the limita of demonstration. This assumption is all the j 
more justifiable because in vision where the gradations are i 
much finer than iu touch, the tendency to translate sensational ' 
differences directly into local differences, a tendency which baa 1 
ab^ady been noticed In the case of touch , would certainly do > 
much more to destroy the specifically qualitative character of 
these local differences. As a confirmation of this view we bave 
the fact that tbe demonstrable sensational differences at greater 
distances from the retinal centre, can be observed only under 
favorable conditions, that is, when limited impressions are used; 
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they disappear entirely when surfaces of uniform 
looked at. This disappesrance of marked qualitative differences 
must be attributed to part at least to their relation to local 
differences. ,.^ . , . ' '■ ■ f 

23. We assume, accordingly, qualitative local signs, whii 
judging from the data derived from tte keenness of visioD^, 
are graded in the finest stages at the retinal centre and 
m ore sl owly in the eccentric parts. The formation of visual 
sgace may then be described as a combination of this sj-steni 
of local signs arranged in, t^Q (Ji^^nsions, with a system of 
intensive inner tactual sensations. For any two local signs 
a anc[ b there will be a corresponding sensation of strain a, 
arising from the movement tlirough the distance a b, and 
serving as a measure of the same. A longer distance a c 
will have a more intense sensation af strain, y. Just as the 
point of finest discrimination on the finger is the centre of 
reference, so in the same way the retinal centre is such a 
point of reference for the eye. In fact, this is, because of 
the laws of ocular movements, more obvious for the eye than 
it is for the tactual organ. Any luminous point in the field 
of vision is a stimulus tor the centre of ocular innervation, 
and tends to turn the line of regard reflexly upon itself. 
This reflex relation of eccentric stimuli to the retinal centre 
is probably an essential condition for the development of the 
synergy of ocular movements mentioned above, and is, at 
the same time, an explanation of the great difficulty of ol 
serving objects in indirect «sion. This difficulty is evident 
due to the greater reflex impulse toward a point in indirect' 
vision when the attention is concentrated upon it. 
result of the preeminent importance which the retinal centi^ 
has for ocular movements, the point of fixation necessarily 
becomes the centre of reference in the field of vision, and 
all distances in this field are brought under a unitary standard 
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by being detennined with reference to the fixation-point. 
The excitation of local signs is due to the action of external 
^ impressions, and both together cause tlie movement towards 
the retinal centre. The whole process of visual space ar- 
I rangement is thus due to the fusion of three different sen- 
sational elements: first, the sensational quali t'ejL depending 
ug^on the clmracter of the external st i mut u S j secwid the 
_gaaiitative local signs depending on the points upon which 
the stimuli act, and tliird , the intensive motor sensations 
detennined by Üie relation of the stimulated points to the 
centre of the retina. The latter elements may either ac- 
company actual movements — this is the original case — 
or, when tlie eye remains at rest, these elements are mere 
motor impulses of a particular intensity. Because nf the 
regular cmjj^|Ji2jLJietween qualita.tiTe l ocal ^ig n^ and^ua- 
teosire sensations of strain ivliicli accompany the movements, 
the Twö"^ictors may together be regarded as a single system 
of co»fpfc,i r fpff} "'ffi'-'' The spaeial localization of a simple 
visual impression, is a product of a complete fusion of the 
sensation caused by the external stimulus with the two inter- 
connected elements belonging to this system of complex local 
signs. The arrangement of a number of simple impressions/ 
in space consists in the combination of a great number of i^ , 
such fusions, which are graded in quality and intensity a«- 1 
cording to the elements of the system of local signs. The I 
predominating elements in these fusions are the sensations ) 
due to the external stimulation. In comparison with these, S 
the elements of the system of local signs are little recognized, y 
because in the immediate perception of objects the local i 
signs are entirely swallowed up in their spaeial interpretation. 



144 



II. PiycJiietU Compoumh. 



b. The Location of Ymtal Ideas in Rdation to the 
' *- „ Ideating Subject. 

(AOW-V"- ' .^ .,,.■■.. . ■-'.■. 

24. The Bimplest case of a relation between &n inmost 

aion and the subject, wlucH can appear in a visual iJeaflls 

evidently that in which the impression is limited in extent 

to a single point. If a single point of light is presented in 

the field of vision, both lines of regard are, as a result of 

the reflex impulse exerted by the stimulus (p. 142), turned 

' upon it in such a way that in both eyes the images fall 

I upon the retinal centres. Furthermore, the organs of ac- 

' commodation are also adapted to the distance of the point, 

/ The point thus represented on the centres of both retinas 

I is seen as siiigk, and as situated in a certain particular 

'direction, and at a certain particular distance from the 

^ideating subject. , . i . ' 

The subject is represented, as a rule, by a point which 
may he deüned as the middle point of the straight line con- 
necting the centres of rotation of the two eyes. We will 
call this the point of orientation for the field of vision, and 
the straight hne drawn from this point to the intersection of 
the two lines of regard, that is to the external fixation-point, 
we will call the Utie of orientation. When a point in space 
ia fixated, there is always a fairly exact idea of the direction 
of the line of orientation. This idea is produced by the inner 
tactual sensations arising from the position of the two eyes. 
Such sensations are very noticeable because of their intensity, 
when the eyes are rotated much out of the central position. 
They are just as perceptible for a single eye, so that locali- 
zation in direction is as perfect in monocular as in binocular 
raion. "ia monocular vision, however, the line of orientation 
generally coincides with the line of regard'). 



1) The habit of aeeing with two ejet reanlti in exceptioni t« 
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25. The idea of the dtstaiii e of objects from the subject, 
, or o( the absolute teJig tii_oi the line of orientation, is much 

more in^ ftf^ nite than the idea of direction. We are always 
inclined to ideate this distance shorter than it really is, as 
may be shown by comparing it with a standard placed 
somewhere in the field of vision perpendicular to the line of 
orientation. In this way we find that the distance on the 
standard which is judged to be equal to tlie line of orienta- 
tion, is always much shorter than the real length of this 
line. The discrepancy between the two increases as the 
point of fixation moves further away, that is, as the line of 
I ,!|ii WPtation_^cQpig a lopgei'- The only sensational components 
I c an produce this id ea of_distance, are th e sensatiopa oj 
arising from the^position of the_ two eyes. These 
äeosations arise particularly from the convergence of the 
lines of regard and give somewhat of a measure of the ab- 
solute extent of this convergence. In fact, it is possible to 
observe sensations when the convergence is changed: from 
the inner angle of the eye when the degree of convergence 
is increased, from the outer angle when the convergence 
is decreased. The sum of all the sensations correspond- 
ing to a given position of convergence distinguishes such a 
position completely from ail others. ■ ,* :% 

26. It follows that an idea of a definite, absolute length 
_of_tlie-line of orientation can be developed only tlirough 
^pfriance . during which there appear, in addition to the 
seosational elements, a great many associations. This explains 
why these ideas always remain indefinite and why they are 

thifl rale. Often when one eje is closed, the line of orientation re- 
mains the same as in binocular vinion and does not coincide with 
the line of regard. In such cases the cloaed e;e usually makes the 
movemente of convcrgenoe to a fixation point which is the same ai< 



^^ that of the open eye. 

^K WcsEi. Pi/chnlogj. 3. edit 



10 



146 



J7. I^hieai Oompounds. 



I 



t 



sometimes aided, sometimes interfered with by other com- 
ponents of visual ideas, especially by the size of the retinal 
images of famihar objects. On the other hand, we have in 
the sensatio ns o f _cpnvergeDce, a relatively fine meaaure for 
differences in the distances of objects. For positions in which 
the lines of regard are nearly parallel, changes in convergence 
may be perceived that correspond to an angle of vision of 
60" or 70", When the convergence increases, the absoluto 
amount of this least perceptible change in convergence also 
increases considerably, but, in spite of this increase in angular 
amount, the corresponding differences in the length of tlie 
line of orientation become smaller and smaller. Thus the 
1 purely intensive sensations which accompany movements of 
\ convergence, are translated directly into ideas of changes in 
i Üie distance between the fixation-point and the point of 
1 orientation of the subject. 

This translation of a certain particular sensational com^ 
plex into an idea of distance, is not due to any connate 
energy, but to a particular psychical development, as is shown 
by a great number of experiences. Among these is the fact 
that the perception both of absolute distances and of difter- 
- ■ ences in distance, is greatly improved by practice. Children 
I are generally inclined to localize very distant objects in the 
immediate neighborhood: they grasp at the moon, at the 
slater on the tower, etc. In the same way, it has been ob- 
served that the congenitally bhnd are, immediately after an 
operation, entirely unable to distinguish near and far. 

27. It is of importance for the development of this dis- 
crimination between far and near, that under the natural 
conditions of vision, not mere isolated points are presented, 
hut extended three-dimensional objects, or at least a number 
of points at different depths, to wliich we assign relatively 
different distances along their respective lines of 



s I 



Msigu rüi»u¥oiy j 

of orientation. J 



§10. 



147 



Let us consider first the simplest case, where tivo points 
a and b are presented, lying at different depths and con- 
nected by a straight line. A change in the fixation from 
o to Ö is always accompanied by a change in convergence, 
and brings about, first, the passage through a continuous 
series of retinal local signs corresponding to the points on 
the hne ab, and, secondly, an inner tactual sensation, «, 
corresponding to the difference in conyergence between a 
and b. This gives us the elements of a spacial fusion. 
The product of this fusion is, however, pecuhar in kind; 
it differs in both its components, that is, in the successive 
series of local signs and in the concomitant tactual sen- 
sations of movement, from the fusions that arise when we 
view a line in the field of vision (p. 142), which does not 
extend in the third dimension, but lies entirely in a given 
plane. In the latter case the changes in local signs and 
sensations of movement are alike for both eyes, while in 
the former case, that is, in changing the point of tixation 
from far to near, or the reverse, the changes in local signs 
are opposite in the two eyes. For when the convergence 
gives the right eye a rotation towards the left, it will 
produce a rotation towards the right in the left eye, and 
■ vice versa. The same must also hold for the movement of 
the retinal images: when tlie image of the point as it 
leaves the point of fixation, moves towards the right in the 
ri^t eye, it moves towards the left in the left eye, and vice 
versa. The first takes place when the eyes ttim from a 
nearer to a more distant point, the latter, when they move 
in the opposite direction. Such fusions arising from i 
ments of convergence have, so far as their qualitative and 
intensive components are concerned, a composition analogous 
to the fusion on which the arrangement of the elements in 
the field of vision with regard to one another depends; but 
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the special vray in which these elements are united is entirely 
different in the two cases. ; , , ^^ ■> i.'/i.'*-, ■ ' Lla^ '^^ 

28. Thus, the fusions betwee iy local si gns ^ d innertafr .f 
jual sensations form a system of complex local signs which is ***■* 
analogous to that described above (p. 142), but is in some 
respects unique in its composition. This second system of 
local -signs adds to the reciprocal relation between the ob- 
jective elements, a relation between the ideating subject and 
these elements. This relation to the subject di\'ides into two 
ideational elements, characterized by distinctive sensational 
elements: the idmo^jUi^xtion and that of distaiice. Both refer 1 
primarily to the point of orientation in the head of the j 
ideating subject, and are then secondarily applied to the I 
relations of external objects in regard to one another. Thus, 1 

I we come to assign to two points which lie at different j 
I distances along the hne of orientation a certain direction j 
land a certain distance in relation to each other. All such \ 
'ideas of spacial distance of various positions along the line 
of orientation, when taken together make up what are called j 
ideas of depth, or when they are also ideas of particular' J 
single objects ideas of tknxi-diinens ioivü objects . 

29, An idea of depth arising in the way described varies j 
according to objective and subjective conditions. The deter- 1 
mination of the absolute distance of an isolated ])oint in the ( 
field of vision, is always very uncertain. Even the deter- 
mination of the relative distance between two points a and h 
lying at different depths is generally certain only under the 
conditions assumed above, namely, the conditions that the 
points are connected by a line along which the points of | 
fixation for the two eyes can move in changing the con- 
vergence from one to the other. We may call such lines .1 
which connect diSerent points in space with one another 
lines of fixation. The principle may then be formulated: 
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ipace are perceived in their true relatious, only 
I I when they are connected by lines of fixation, along which 
' the points of fixation of the two eyes may move. This 
1 .principl e is^Mglicable on the ground that tlie conditions for 
a regular union ^f the local signs of the retina with sen- 
sations of strain _that accompany convergence, are obviously 
{ultiIlg (r~onlv when impressions are presented which can 
arouse on flie retina .local signs appropriate to tlie particular 
sensations of strain given through the convergence. - l' ■ ; ' 
30. When the conditions mentioned are not fulfilled and 
there either arises an imperfect and indefinite idea of the -j 
differences in the relative distance of the two points from the -' 'W '■ i 
subject, or else the two points seem to be equally distant — .■ <-^ 
a phenomenon which can appear only when one of the points i 
is rigidly fixated — there always arises in the idea another 
important change consisting in the fact that only the fixated 
point is seen as single, the other is seen as double. The ' 
same thing happens in looking at extended objects when 
they are not connected with the binocular fixation-point by 
means of lines of fixation. Double images that arise whej^ 
the tixated point is neai^er than the observed object, "^re 
uncrossed i. e., the right belongs to the right eye, the left 
to the left eye; they are crossed when the point of fixation i' 
is beyond the object • . ' ' ' ■ • . ,< ■ 

Binoculai' localization in depth and binocular double 
images are, accordingly, phenomena directly interrelated. 
"Where localization is indefinite and imperfect we have double 
jinages, and where, on the other hand, douhle images are 
absent, tJie localization in depth is definite and exact. The 
two phenomena stand in such a relation to the line of 
fixation that, when such a line is present, it aids in forming 
the idea of depth and in doing away at tlie same time with 
double images. Still, this rule is not without exception, for 
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when a point is rigidly fixated with botli eyes, double images! 
may arise in spite of any lines of fixation that may be present! 
This is explained by tbe general conditions mentioned above« 
(p. 149) as necessar}' for ideas of depth. Just as the absence! 
of lines of fixation roaulta in the lack of tbe required suo-'l 
cession of the local signs, sd in a similar way tbe inner! 
tactual sensations connected with movements of convergence! 
are absent in rigid fixation. 



c. RdatUms between the Location, of the Elements in Eegai 
to one another and their Location in Regard to Vie Subject, 

tiJ o-, 31. When the field of vision is thought of merely as i 
series of locaHoiis of visual impressions in relation to i 
another, we represent this field to ourselves as a surfac^J 
and call tbe single objects lying in tliis surface hvo-dimen-M 
siotuti, in conti-ast with those which have also depth. Bui 
even an idea of two dimensions must always be related t 
the seeing subject in two ways. For, in the first placOf 
every point in the field of vision is seen in a particular 
direction on the subjective line of orientation mentioned 
above [p. 144), and secondly, tbe whole field of viainn ia 
localized at P mnrp ar.j£SS ap-finitji. /ilxIaj u-Ji from t.lip j^iibjftf.t. . 
Tbe location in ;i particular direction results in an erect 
ideational object corresponding to an inverted retinal ii 
This relation between the objective localization in directioi 
and the retinal image is as necessary a result of ocul 
movements, as the inversion of the image is a result of Ulq 

[ optical properties of the eye. Our line of orientation üt! 

j space is the external line of regard, or, for binocular vision^fj 

Ltbe middle Une resulting from tbe combined effects of move- 
I ments of fixation. A direction upward on this line of ori- 
i entation in external space corresponds to a direction down- 
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irard in the internal ocular space where the retinal image 
lies, behind the centre of ocular rotation. And the converse 
I tnie for directions downward on the line of orientation. 

32. The location at some distance or other, which also 
V-IUTer absent, results in the fact that all the points of the 

I of vision seem to be arranged on the surface of a concave 
hemisphei-e the centre of which is the point of orientation, 
or, in monocular vision, the centre of the eye's rotation. 
Now small areas of a large curved surface appear plane, so 
that the two-dimensional ideas of single objects are as a 
rule plane; thus, for example, figures drawn upon a plane, 
such as those of plane geometry. But as soon as some 
parts of the general field of vision separate from this field 
in such a way tliat they are localized before or behind, that 
is in different planes, the idea of two dimensions gives place 
to one of three. 



32a. The fuHione foi-med lietween qualitative local signa and ,^,^^ 
inner tactual Bensations when we change from the fixation of V 
a more distant point to the fixation of a nearer, or the reverse, I 
may be called complex local signs of deptii. Such local signs I 
form for every series of points lying before or behind the 
fizatioD-poiut, or for every extended body which is nothing but 
K series of such points, a regularly arranged system in which 
a stereometric aeries of points located at a particular distance 
is always unequivocally represented by a particular group of 
complex local signs of depth. When one of two points lying 
at difierent distances is fixated , the otiior is represented in a 
definite and unequivocal manner by the positions of its images 
in the two eyes, which positions with their corresponding complex 
local signs are different in the two eyes. The same is true of 
connected series of points or extended liodies. When we look 
at a solid object, it throws images in the two eyes that ore 
difierent from each other on account of the difierent relative 
poHJtioBB of the object with reference to the two eyes. "We 
designate the difference between the pusitiona of a certain point 
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in the imag« in the two eyes aa lh_§_ 
paralla x ia j ero for the point fixated and for those jtoiDts which 
are equally distant on the line of orientation ; for all otEer' 
points it lias some real positive or oegative value according as 
80ch points are more or less distant than the fixation- 
If we fixate solid objects with both eyes, only the point fixal 
together with Ihoae points which are equidistant and 
neigborhood in the field of vision, will give rise to images cor- 
responding in position in the two eyes. All points of tlie 
object located at dificrent distances, give images varying io 
Iposition and size. These differences in the images are just what 
produce the idea of the solidity of the object when the proper 
lines of fixation are present. For in the way above described, 
\he angle of binocular parallax for the image of any point lying 
pefore or behind the point of fixation and connected witb the 
same by a line of fixation, furnishes, according as the direction 
and magnitude of the parallax varies, a measure of the relative 
distance of this point in depth. This measure it furnishes 
through the complex local signs connected wilh the angle of 
parallax. This angle of parallax for a given ohjectivi- depth, 
decreases as the distance of the solid object from the subject in- 
creases, so that the impression of solidity diminishes, the furtber 
off the objeets are, and when the distance is so great that aU 
angles of parallax disappear, the body will appear fiat, unl( 
the asBociations to be discussed later (§ 16, y) prodi 
of dopti. 

33. The influence of binocular vision on the idea of deptii 
may be investigated experimentally by means of a stereo- 
sr.o-pe. This instrument consists of two prisma with their 
angles of refraction turned toward each other in such a way 
that it renders possible a binocular combination of two plaj 
drawings which correspond to the two retinal images 
a three-dimensional object. The influence of the various" 
conditions that underlie the formation of ideaa of depth, 
may, in this way, be studied much better than by looking 
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at actual three-dimensional objects, for in the stereoscope we 
may vary the conditions at will. 

To give a concrete illustration, it is observed that complex 
stereoscopic pictures generally rerjuire several movements of 
convergence back and forth before a clear plastic idea arises. 
Furthermore, the effect of the parallax appears in looking 
at stereoscopic pictures the parts of which are movable in 
respect to each other. Such movements are always accom- 
panied by changes in the relief which answer exactly to the 
changes in binocular parallax. This parallax is dependent 
on the distance of the two eyes from each other, eo that 
ideas of depth can be produced even in the case of objects 
too distant in reahty to give a plastic effect. Plastic effect 
is secured in such cases by combining in the stereoscope, 
pictures taken from positions much further apart than the 
two eyes. This is done, for example, in making stereoscopic 
photographs of landscapes. The result is that these photo- 
graphs when combined, do not look like real landscapes, but 
like plastic models regarded from a short distance. ,-, ^ 

34. In monocular vision all the conditions which are _, 
connected with movements of convergence are absent. Thera^ 
are, furthermore, no binocular differences in the retinal 
images such as may he artificially reproduced in the stereo- 
scope. But even here not all the influences are wanting to 
produce a localization in the third dimension, although this 
localization is more imperfect. .,, :.tivti- ' ' ■ ■ 

The direct influence of nuwentents of accommodation is, 
in comparison with other conditions, relatively small, Still, 
like movements of convergence, movements of acconunodation 
are also accompanied by sensations wliich can be clearly per- 
ceived in the case of greater changes of acconmiodation from 
distant, to neighboring pomts. For smaller changes in depth 
these sensations are very uncertain. As a result the move- 
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ment of a point in tlie direction of the line of regarJ, wh« 
it is looked at with only one eye, is generally not clearly 
observed uatil a change in the size of the retinal image 
appears. (_r .-,..-., ' / - . ' ' ' 

35, For the development of monocular ideas of depth 
the influences which the components of the so-called ^er- 
spcctire exercise, are of the greatest importance. These are 
the relative magnitude of the angle of vision, the direction 
of limiting lines, the direction of shadows, the change in 
colors due to atmospheric absorption, etc. All these in- 
äuenccs, depend on assocuifiofis of ideas, and will, therefore, 
be^treated in a later chapter [§ IQ). 

35 n. Wo have in general the name oppOBiug theories i 
the explanation of viBunl ideas as for tactual ideas fp. 136).' ' 
, Th e emnincai theo ry has sometimea committed the fallacy of 
mitin g itaelf to op tica and turning the real proble m of space 

E: percept on over to touch. In such cases it baa tried to explain 
only how a localization of visual ideaa con take place with the 
aid af experience, on the basia of already existing spacinl ideas 
from touch. Such an interpretation is, however, not only self- 
contradictory, but it also conflicts with experience, which shows 
that in normal peraons with vision, visual space perception de- 
termines tactual, not the reverse [p. 116). The fact of general 
development, that touch is the more primitive sense, can not be 
applied to the development of the individual. The chief evi- 
dences in support of iialivistic theories are, first, the meta- 
roorpho paia after dislocation of retinal elements [p. 132} and, 

■ secondly, th_e_£Osition_ qf_the line of orientation (p, 144), which 
indicates united functiouing of the two eyes from tEe first. It 
has been noted already (p, 132) that the metamorphopsia and 
other related phenomena prove the exact opposite as soon ss 
the changes to which thej are due become stationary. Further- 
more, the fact that in long continued use of only one eye the 
line of orientation comes to coincide with the line of regard 
{p, 144], proves that the position of this line is not given from 
the first, but that it has arisen under the influence t 
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ditioDB of viBion. StiU anotlier i'nct againat the uativiatic nud 
in fsTOr of th e geneti c theory, is the developmeot in the cbild 
of the Bj-nergy of ocular movementa under the influence of ejt- 
Temal BtimulJ aD3^ tEe organization of apace perceptions which 
apparently nccompanies it. Here as in many othei* respects the 
■^evelopuieui of most itulmals ia «UfTereut. In animals tlie reflex 
connections of retinal impressions with movementa of the eyes 
and bead, function perfectly immediately after birth [v. inf. 
§ 19, 2). 

The /imim theory has gained the ascendency over older na- 
tivistie anTempiricäl views, chiefly through tbe more thorough 
investigation of the jhenomen a of binocular yisioit. Nativism 
has difficulty with the question why we generally see objects 
single although they produce images in each of the two eyes. 
The effort is made to avoid the difficulty by assuming that two 
identical retinal points are connected with the same optic fibre 
which divides in tbe cbinsma, and that in this way the two 
retinal points represent what iu tbe sensorium is only a single 
point. This doctrine of the "identity of the two I'etinas"' 
became, however, untenable as soon as the actual coudttions of 
binocular viaion in three dimensions began to he investigated. 

BafenncBB. Helmholtz, FhyBiol. Optik, sect. 3. Bering, Her- 
mann'» Handbuch Physio!., vol. Ill, pt. 1, aect. 4. WUNDT, Grund- 
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Anim. Psych., lectures 1Ü to 13. On the Eeenoess of Vision: Auhert, 
Physiol, der Netzhaut, (1805; p. 187. Wertheim, Archiv f. Ophth., 
vol. 33. no. 2, A. E. FioK, Archiv f. Ophth., vol, 4fi. A. König, Ber. 
der Berliner Akad., 1897. On eye Movements: Hkking, Lehre vom 
binocnlaren Sehen, 1868. Wundt. Grundüüge der physiol. Psych-, 
vol. n, p. 109, and Lectures on Hum. and Anim. Psych., lecture 10, 
■ee fig. 21 for the muscles of the eye. On Geometrical Optical 
: J. Oppel. Ber. des physik. Veteinn zu Frankfurt, 1854. 1856 
and I860. Mulleb-Lter, Archi» f Physiol., Supplement for 1889, 
and Zeitschr. f. Psychol, und Physiol, d, Sinnesorgane, vols. 9 and 
13. Lifps, RaumlLsthetik und geometrisch-optische TELuschungen. 1897. 
WüSOT, Abband!, der sacht. Ges. d. Wise., matb.-phya. CI., vol. 24 
[18981, and Philo«. Studien, vol. 14, and Lectures on Hum, and Anim. 
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gence and Accommodation : Hillebrand , Zeitschr. f Psych, und 
Fby»oI. der Sinnesorgane, vol. 7. Akrer, Philos. Studien, vol. 13. 
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Operattoo: Helsiholtz, Phyeiol. Optik, p. 428. Bählmami, ZeitacliT. 
f. P«ych. u. Physiol, d. Sinnesorgane, vol. 2. Uhthoff, Zeitschr. f. 
Psych, n. Physiol, d. Sinnesorgane, vol. 14. On Theories of spacial 
Vieion : Nativistic Theories : J. Muludr, Zur vergl. Physiol, de« Ge- 
sichtssinns, 1836. Pa>'CM, Physiol. Untersuchungen üher das Sehen 
mit itrei Augen, 18Ö8. Herikg. Hermann's Eandb., vol. Ill, pt. 1. 
Empirical Theoriee: Bebkf.lev, Essay toward a New Theory of Vision, 
1709. Helmholtz, Physiol. Optik, § 23. Fusion Theories: Hebbart, 
Psychologie als Wissenschaft, Pt. 2, sect. 1. chap. 3, Wundt, Bei- 
trUge zur Theorie der SinneswahmehmuDgen, (1862; pts. 3 and 4, and 
Philos. Studien, vol. 14. Lipps, Grundthatsacben des Seelenlebi 
ohap. 23, and Psychol- UntersachungeD, I, 1885. 
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TEMPORAL IDEAS. 



All oyx läeas are at once spacial and temporal. Bot 
just as the conditions for the spacial arrangement of im- 
pressions belong originally to the tactual and visual senses, 
Land just as spacial relations are only secondarily carried 
over from these to all other sensations, so there are only 
ÜVO kin ds of sensations, namely, the_iimer tactual sensations 
from movements and the auditory sensations, which are 
primary sources of temporal ideas. Still, there is a charac- 
teristic difference between spacial and temporal ideas in the 
fact that in the case of spacial ideas the two senses men- 
tioned are the only ones wEct can develop an independent 
spacial order, while in the case of temp oral ideas the two 
most important kinds of sensation are merely those in which 
the conditions are most favorable for. the rise.^fif _ temgor^ 
i^eas. These conditions are not entirely wanting in any 
sations. This indicates that the psychological basis of tem- 
poral ideas is more general, and that it is not detei 
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'ty the special structures of particular sense organs. In 
■eement with this riew is the fact that we attribute to 
ibjective processes, auch as feelings and emotions, the same 
liemporal attributes as we attribute to ideas. It is to be 
loted, however, that no justification for the conclusion that 
itime perception is in itself a more universal form i>f per- 
ception, is to be found in this fact that the conditions 
of time perception are more general than are those of 
space perception. Tn the same wiiy that we cany over 
spacial attributes from the two senses that give us apace 
perception to other kinds of sensations, so also we give 

I spacial attributes secondarily to feelings and affective proc- 
esses, through the sensations and ideas inseparably connected 
with them. It may with equal right be doubted whether 
affective processes in themselves, without their related ideas, 
would have temporal attributes, for among the conditions of 
s temporal order are certain attributes of the sensational 
""elements of ideas. The real facts in the case are that all 
1 psychical contents, are at once spacial and temporal, The 
\ s pacial ord er arises from certain par ticular sensational ele- 
Imente: in normal cases where vision is present from visual im- 
pressions, in bUndness, from tactual impressions. Tim e ideas, 
^n the other hand, can arise from all possible sensations. 

Si^J^emporal compounds like spacial, and in contrast to 
intensive ideas, are characterized by the definite, unchange- 
'SBle order of their component elements. If this order is 
changed, the given compound becomes another, even though 
the quality of its components remains the same. In spacii^l 
jdeas, this unchangeableness of the order refers only to tLe 
relation of the elements to one another, not to the relation 
of the elements to the ideating subject. In temporal com- 
pounds, on the other hand, when the relation of one element 
ia changed with respect to other elements, it is at the same 



V^'KY*'^' 



.€Ai.t^ -^ 



158 



H. Payehieal Compnands. 



m. 



__time changed with „respect to the ideating subject. There i 
no change of position in time analogous to that 
the case of space compounds. 

-'- ^-' '-} ■■■■ /■■•^r/Jj 

Sa, This property of the absolute, strictly speaking unchange- 
able, rel ation wit li reape^ct to tbe~ideatinK subject which belongs 
to every temporal compound, una every time element, however 
sbort, is what we call the flow of time. Every moment in time 
filled hy any content wha'lever, has , on account of this Sow, 
Buch a relation to the ideating subject that no other momeot 
can be substituted for it. With epace tbe case is just reversed: 
the very possibility of substituting auy spacial element in its 
relation to the subject for any other element whatever, is what 
gives rise to the percept of constancy, or absolute duration, as 
we express it, by applying a time idea to a space idea. The 
idea of absolute duration, that is, of time in whic h n o change 
takes place, is strictly speaking impossible in time perception 
itself. TEe relation to the subject must change continually. 
We speak of an impression as lasting, when its single periods 
in time are exactly alike so far as their sensational aontatts and 
affective contents are concerned, so that they differ only in their 
relation to tite subject. The concept of duration when applied 
to time IB, therefore, a merely relative concept. One time idea 
may be more lasting tlian another, but no time idea can have 
absolute duration. Even an unusually long unchanging sen- 
sation can not be retained. We interrupt it continually with 
other sensational and affective contents. 

We may, however, separate the two temporal relations always 

|unif«d in actual experience, namely, that of the elements to one 

I another, and that of the elements to tlie ideating subject, since 

/ each relation is connected with certain particular attributes of 

I time ideas. In fact, this separation of the two relations found 

its expression in special terms for certain forms of occurrence 

in time, even prior to an esact psychological analysis of time 

ideas. If the relation of the elements to one another is alone 

attended to, without regard to their relation to the subject, 

_ Umporal modes come to be discriminated, such, for example, aa 

brief, long, regularly repeating, irregularly changing, etc. 
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I the contrary, the relation of the subject ia attended to, and 
[ the objective forma of occurrence neglected, we have as the chief 
' forma of this relation thu . to^jjoraj itlages, past, present, aud 
I fature. 

A. TEMPORAL TOUCH IDEAS. / ', {' 4^ ^L 
3. The original development of temporal ideas belongs ^ 
to touch. Tactual sensations, accordingly, furnish the general .' 
substratum for the rise of both the spacial and temporal 
arrangements of ideational elements (p. 115, 3}. The spacial 
fanctions^_of_t2]ldl^_ however, come from the outer tactuaf :' 
sensations, while the inner touch sensations which accompany 
movements are the primary contents of the eaiJiest_temporal 
ideas. 

The mechanical properties of the limbs are important 
physiological bases tor the rise of these ideas. The arms 
and legs can be moved in the ahoulder-joints and liip-joints 
by their muscles, and are at the same time subject to the 
action of gravitation drawing them downward. As a result 
there are two kinds of movements possible for these ex- 
tremities. First, we have movements which are continually 
regulated by voluntary activity of the muscles and may, 
therefore, he indefinitely varied and accommodated at every 
moment to existing needs — we will call these the arhyth- 
mical movements. Secondly, we have movements in which the 
voIuJQtary energy of the muscles is operative only so far as 
it is required to set the hmbs oscillating in their joints and 
to maintain this movement — jrht[thmical movements. We 
may neglect for our present consideration the arhythmical 
movements exhibited in the various uses of the hmbs. Their 
temporal attributes are in all probabihty derived from the 
rhythmical movements, and only a very indefinite comparison 
of the duration of irregular movements is possible. 
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4. With rhythmical movements the case is diSerent, Their ^ 
significance for the psychological development of time ideas 
is due to the same principle as that which gives them their 
importance as physiological organs, namely, the principle of 
tlie. isocltronism of osdUatioiis of like amplitude. In walking, 
the regular oscillations of our legs in the hip-joints not only 
reduce the amount of the muscular energy expended, but 
also reduce to a minimum the continual voluntary control 
of the movements. Furthermore , in natural walking the 
arms are supplementary aids. Their oscillation ia not inter- 
rupted at every step as ia that of the legs by the placing 
of the foot on the ground, so that they fimiish, because of 
the continuity of their movement, a means for the more 
uniform regulation of the whole action. 

Every single period of oscillation in such a movement is 
made up of a continuous succession of sensations which are 
repeated in the following period in exactly the same order. 
The two limits of the period are marked by a complex of 
out er ta ctual sensations: the beginning by the impression 
accompanying the removal of the foot from the ground, the 
end by the impression accompanying the return of the foot 
to the ground. Between these there is a continuous series 
of weak inner tactual sensations iroot Üie joints and. muscles. 
Tlie beginning and end of this series of inner sensations 
coincide in time with the appearance of outer sensations, 
and are more intense than the intermediate internal sensa- 
tions. These more intense internal sensations accompany 
the impulse of movement coming to the muscles and jointg 
and the sudden inhibition of these impulses, and they 
much in marking off the successive periods. 

Connected with this regular succession of sensations is s' 
regular and exactly parall el se ries of fedhi^ s. If we con- 
sider a single period in a series of rhythmical movements, 
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there is always at its beginning and end a feeling of fulfiUed 
ejtpectatlmi. Between the two limits of the period there is, 
_)>ftpintiing with t.lifl fir-it mnvttww nt., a gradually growing feelin g 
jj^ahajt^d^ejtp eciati on , which suddenly sinks at the last 
moment from its maximum to zero, and gives place to the 
rapidly rising and sinking feeling of fulfillment. From this 
point on the same series ia again repeated. Thus, the whole 
process of a rhythmical touch movement consists, on its 
affective side, of a succession of two qualitatively antagonistic 
feelings. In their general character these feelings belong to 
the series of straining and relaxing feelings [p. 92). One 
^ of these feelings is very rapid in its course, the other grad- 
ually reaches a maximum and then suddenly disappears. As 
a result, the most intense affective processes are crowded 
together at the extremities of the periods, and are made all 
the more intense through the contrast between the feeling 
of satisfaction j,nd the preceding feeling of expectation. Just 
as this sharply marked limit between the different periods 
has its sensational substratum in the strong outer and inner 
tactual impressions arising at this instant, as above pointed 
out, BO there is also a complete series of feelings of expec- 
tation corresponding to the continuous series of weaker inner 
tactual sensations accompanying the oscillatory movepients 
of the limbs. 

5. The simplest temporal ideas of touch are made up of 
the rhythmically arranged sensations which, when like oscil- 
latory movements are repeatedly carried out, follow one 
another with perfect uniformity in the manner described. 
But even in ordinary walking a slight tendency towards a 
somewhat greater complication arises. The beginning of the 
first of two successive periods is emphasized, both in the 
sensation and in the accompanying feeling, more than the 
beginning of the second period. In this case the rhythm of 
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moTement begins to be metrical. A simple regular succession 
of accented and unaccented ideas corresponds to the simplest 
measure, %-time. It arises easily in ordinary walking because 
of the physiological superiority of the right side, and appears 
very regularly when several persons are walking together — 
in marching. In the latter case even more than two periods 
may be united into one rhythmical unit. The same is true 
of the complicated rhythmical movements of the dance. But 
in such composite tactual rhythms the auditory temporal 
ideas have a decided influence. 



B. TEMPOEAL AUDITORY IDEAS, 



6. The _atteb«te of the auditory sense which most of all 
adapts it to the more accurate perception of the temporal 
relations in external processes, is the exceedingly short per- 
sistence of its sensations after the cessation of the external 
stimulation, as a result of which any temporal succession of 
sounds is reproduced with almost perfect fidehty in the 
I responding succession of sensations. Connected with tl 
' fact are certain psychological properties of temporal audit« 
I ideas. In the first place, temporal auditory ideas difter from 
temporal ideas of touch in that often only the extremities 
of the single intervals tliat go to make up the total idea, 
are marked by sensations. In such a case the relations of 
; such intervals to one another are estimated hy means of 
tlie apparently empty or lieterogeneously filled intervals that 
lie between tlie limiting sensations. 

This is especially noticeable in the case of rhythmical 
auditory ideas, There are in general two possible forms of 
such ideas; continuous, or only rarely interrupted successions 
of relatively lasting sensations, and discontinuous successions 
of strokes, in which only the extremities of the rhj'thmical 
periods are marked by external sounds. For a discontinuous 
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succession of entirely uniform sounds the temjioral attributes 
of the ideas are in general more apparent than for lasting 
impressions, since in the former case any effects from the 
tonal qnalities as such are entirely obviated. We may con- 
fine our consideration to discontinuous series, because the 
principles that apply here bold for continuous successions 
also. In fact, the rhythmical division in the latter case, is 
made by means of certain single accents which are either 
given in the external impression or voluntarily applied to it. 
7. Ä se ries of re;gular_strokes made in this way as the 
simplest f orm o f temporal auditory ideas, as for example, a 
series of ticks of a clock or of a metronome, is distinguished 
from the simplest form of temporal touch ideas, described 
above (p. 161), mainly by the absence of all objective sensa- 
tional content in the intervals. The external impressions 
here do notliing but divide the separate intervals from one 
another. Still, the intervals of such a series are not entirely 
empty, they are filled by subjective affective and sensational 
contents which correspond fully to those observed in tactual 
ideas. Most emphatic of all are the affective contents of the 
inten-als consisting of successive periods of expectation. This 
expectation gi'adually rises in each period and is at the end 
.of such a period suddenly fulfilled. Even tlie sensational sub- 
stratum for this feeling is not entirely absent; it is merely 
more variable. Sometimes it is nothing but the sensations 
of tension of the tympanic membrane, in their various inten- 
Then again, in those cases in wliich an involuntary 
rhythmical movement is connected with the auditory series, 
it is tlie accompanying sensations of tension from other 
organs, or finally, it is a series of some other kind of inner 
tactual sensations. 

The influence of the subjective elements on the character 
of time ideas shows itself most clearly in the case of the 
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rhythmicaj auditory impresaions in the effect produced 
different rates of succession of the sensations. A certain 
medium rate of about 0.2.sec. is found to be most favorable 
"~"för the union of a number of successive auditory impressions, 
and it is easy to observe tbat this is the rate at which the 
above mentioned subjective seusations and feehngs are most 
pronounced in their alternation. If the rate is made much 
slower, the strain of expectation is too great and passes into 
an unpleasurable feeling which becomes more and more un- I 

endurable. If, on the contrary, tlie rate is accelerated, the 
rise of the feeling of exj>ectatioii is interrupted so soon 
tbat the feehng is barely noticeable. Thus, in both di- 
rections, limits are approached at which the synthesis of I 
the impressions into a rhythmical time idea is no longer 
possible. The upper limit is about one second, the lower 
about 0.1 sec. ■ .. ' ..■ l ■' ■ i^ ci-rx tfji^ 
8. Then again, this influence of the coiirse of bur sen- /ttm 
sations and feelings upon our perception of temporal inter* t^^ 
vals, shows itself just as clearly in the changes that owe. if „ 
ideas of such an interval undergo when the conditions of 
perception are varied without changing the objective length 

I of the interval. Thus, it has been observed that in general 
a period divided into inten-als is estimated as longer than 
one not so divided. We have here a phenomenon analogous 
to that observed in the illusion with interrupted hues [p. 137). 
The overestimation is always much greater for temporal 
intervals. This is obviously due to the fact that the oft 
repeated alternations of sensations and feelings in an interval 
of time have a greater influence than the interruption of the 
movement through points of division in the case of the 
similar space- illusion. Furthermore, if in a series of regular 
beats, single impressions are emphasized by their greater 
intensity or by some quahtative pecuhanty, the result is al- 




Jf II. Tempora! Ideas. 165 

■ways that the intervals preceding and following the empha^ 
sized imprcBsion are ov erestimated in co mparisf in with the 
other intervals of the same series. If, however, a certain 
rhythm is produced successively with weak and then with 
strong beats, the rat« appears slower in the first case than 
in the second. 

These phenomena are also explicable from the influence 
of the sensational and affective changes. An impression dif- 
ferent from the rest, produces a change in the course of 
the sensations, and especially in the course of the feelings 
which precede ita apprehension, for there must be a more 
intense strain of expectation and a correspondingly stronger 
feeling of relief or satisfaction. The feeling oj expec tation j 
lengthens the intcr\'al preceding the impression, the feeling of 
relief that following. The case is different when the whole 
senes is made up at one time of weak impressions, and at 
another of strong ones. _In orilcr_ to perceive a weak im- 
pression ije^mustconcentrate our attention_ upon it more^ 

I The sensations and feelings of tension are, accordingly, more 
intense, as may be easily observed, for weaker beats than 
for stronger ones. Here too, then, the different intensities 
of the subjective elements that give rise to the temporal 
ideas are reflected in the differences between these ideas. 
The effect is, therefore, not only lost, but even reversed, 
when we compare, not weak beats with strong, but strong 
beats with still stronger beats. ^^ {,, ■ ^,', ^i t- »- ^»^ ^ *- 

9. The tendency found in the case of rhythmical touch f^t^ 
ideas for at least tivo like periods to unite and form a reg- 
ular metrical unit, shows itself in auditory ideas also, only 
in a much more marked degree. In tactual movements, 
where the sensations that limit the single periods are under 
the influence of the will, this tendency to form a rhythmical 
series shows itself in the actual alternation of weaker and 
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stronger impressions, "With auditory sensations, on tlie othev 
hand, where the single impressions can be dependent only 
on external conditions, and are, therefore, objectively exactly 
alike, thia tendency may lead to the following characteristic 
illusion. In a series of beats which are exactly alike in in- 
Itensity and are separated by equal periods of time, certain 
isingle beats, occun-ing at regular intervals, are always heard 
jas stronger than the others. The rhythm that most frequently 
'arises when there is nothing to determine it, is that known 
as '/s-tinie, that is, a regular alternation of arses and theses. 
A slight modification of this, the ^/^-time, where iico unac- 
cented beats follow one accented heat, is also very common. 
This tendency to mark time can be overcome only by an 
effort of the will, and then only for very fast or very slow- 
rates, where, from the very nature of the series, the hmits of 
rhythmical perception are nearly reached. For medium rates, 
which are especially favorable to the rise of rhythmical ideas, a 
suppression of this tendency toward rhythmical arrangement 
tor any length of time is hardly possible. If the effort is made 
lo unite as many impressions as possible in a unitary time 
idea, the phenomena become more complicated. We have 
accents of different degrees which alternate in regular suc- 
cession with unaccented members of the series and thus, 
through the resulting divisions of the whole into groups, the 
number of impressions that may be comprehended in a single 
idea is considerably increased. The presence of two different 
grades of accent gives ■''/^-time and ^/\-tmie, the presence of 
three grades gives ''/4-time and Y4-time, and as fi:irms with 
mree feet there are %-time and '^/s-t™^- More than three 
grades of accentuation or, when the unaccented note is 
counted, more than four grades of intensity, are not to be 
found in either musical or i)oetical rhythms, nor can we 
produce more by voluntary formation of rhythmical ideaa. 
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Obviously, these three grades of accentuation mark the limits 
of the possible complexiiy of temporal ideas, in a way anftl- 
(igoos to that in wliich the maximal number of included 
impressions (§ 15, 6) marks the limits of the length of tem- 
jtoral ideas. 

The phenomena of subjective accentuation and the in- 
fluence of tliis accentuation on the sensations that go to 
make up the rhythms, show clearly that temporal ideas, 
like spacial ideas, are not derived from objective impres- 
sions alone, but tliat there are always connected with these, 
sidgectii-e elements wliich lielp by their character to deter- 
mine the mode of apprehending the objective impressions. The 
primary cause of the accentuation of a particular impression 
is always to be found in tlie increase in the intensity of the 
preceding and concomitant feelings and inner tactual sen- 
sations of movements. This increase in the intensity of the 
subjective elements is then carried over to the objective im- 
pression, and makes the latter also seem more intense. The 
strengthening of the subjective elements may be roluntary, 
when tlje tension of the muscles which produce inner tactual 
sensations is voluntarily intensified, thus producing a corre- 
sponding intensification in the feeling of expectation. Or 
the strengthening of the subjective elements may be i/j- 
roluntan/, when a grouping of the elements of the temjioral 
idea is brought about as an immediate consequence of the 
fluctuations in sensation and feeling that take place during 
the effort to include as many factors as possible in the 
percept. 

'■ ' C. GENERAL CONDITIONS FOR TEMPORAL IDEAS. 
10. If we seek to account for the rise of temporal ideas 
on the basis of the phenomena just discussed, we must start 
with the fact that a sensation thought of by itself can no 
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more have temporal than it could Lave spacial attributes. 
Position in time can be possible only when single psycliical| 
elements enter into certain characteristic relations with othi 
such elements. This condition holds for temporal ideas just 
as much as for spacial ideas. The nature of the union 
however, characteristic fuid essentially different for the twi 
.Jduds of ideas. 

I The members of a temporal series a b c d e f, can 
j be immediately presented as a single whole, when the serii 
I has reached f, just as well as if they were a series of poini 
I in space. In the case of a spacial idea, however, the el» 
menta would, on account of original ocular reOexes, be 
ranged in relation to the point of fixation, and this fixatdonl 
point could, at difEerent times, be any one of the impressii 
a to f. In time ideas, on the other hand, it is always th« 
impression of the present moment in relation to wliich 
the rest are arranged in time. When a new impressioB; 
becomes, in a similar manner, the present impression, 
though its sensational contents are exactly the same as thg 
of the earher idea, still, it will he perceived as subjectively dif- 
ferent, for though the affective state accompanying a sensation 
may, indeed, be related to the feelings of another moment, 
the two can never be identical. Suppose, for example, that 
following the series a b c d e f, there is a second series of 
impressions, a' b' n' ä c' f, in which a' ^ o, b' = b, c' 
etc., so far as their sensational elements are concerned. 
us represent the accompanying feelings \>y a ß y 6 e rp 
u ß' y' S £' q'. Then a and «', ß and ^, ■/ and y', etc. 
will be similar feelings, because the sensations are the same; 
but they will not be identical, because every affective ele- 
ment depends, not only upon the sensation with which it is 
immediately connected, but also upon the state of the subject 
as determined by the totality of its experiences. The state 
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of the subject is different for each of the members t 
series a' b' c' d' . . ., than it was for tlio ci 
member of the series abed,.., because when the im- 
pression a' aiTives, a has already been present, and so a 
can be associated with a, while no such thing was possible 
in the case of a. Analogous differences in the affective states 
show themselves in composite series when repeated. These 
states are never identical, however much the subjective con- 
ditions of the momentarily present feelings may agree, for 
eveiy one of them has its characteristic relation to tlie to- 
taUty of psychical processes. If we assume, for example, a 
succession of a number of similar series a b c d, a' b' c' d', 
a" b" e" rf", etc., in which a equals a' and a", b equals // 
imd b", etc., so for as their sensational contents are con- 
cerned, still, fl" differs from a in its affective conditions, for 
a' can be associated only with a, while d' can be associated 
with both a' and a. Besides this, it is true that other 
differences between impressions alike in themselves always 
arise from some chance accompanying sensations which in- 
fluence the affective state. ^'. ^ ■ ■'■ txt 

11. Since every element of a tempi^al idea is, as above 
remarked, placed in some fixed relation to the impression 
immediately present, it follows that this present impression 
will have an attribute which makes it more prominent than 
any of the other elements of the same idea. This attribute 
is similar to that possessed by the point of fixation in the 
field of vision, or by the central points of the tactual sur- 
faces, and consists in the fact that the present impression 
is the most clearly and distinctly perceived of all the ele- 
ments of the idea. But there is a great difference in that 
this most distinct perception in the temporal idea is not con- 
nected with the physiological organization of the sense-organ, 
but is due entirely to the general attributes of the ideating 
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, subject, as expressed in the affective processes. The mi 
inentary feeling accompanying the immediately present im- 
I pression is what helps to make it the impression most clearly 
perceived. We may, accordingly, call the part of a temporal 
idea which forms the immediate impression the fuatum-^KHnt 
of the idea or in general, since it does not depend on ex- 
ternal structure, as does the fixation-point of spacial ideas, 
we may call it figuratively the imier fixation-point. The 
impressions that lie outside this point of fixation, that is, im- 
pressions that have preceded the present, are indircetiy per- 
ceived. They are arranged in a regular gradation of dimin- 
ishing degrees of clearness, from the fisatton-point. A unitary 
temporal idea is possible only so long as the degree of clear- 
ness of each of its elements has some i>ositive value. When 
the clearness of any element sinks to zero, the idea divides 
into its components. , ;' . , '■ '' ■ it - lutU-t 

12. The inner fixation-point of temporal percepts diSesrsOfuiM 
essentially from the outer fixation points of spacial percepts ^ *S 
in that its character is primarily determined, not by sensa- 
tional, but by affective dements. Since these affective ele- 
ments are continually changing, in consequence of the varj'- 
ing conditions of psychical life, the inner fixation-point is 
also always changing. This change of the inner fixation- 
point is called the continuous flow of time. By ulie phrase 
continuous flow we mean to express the tact that no moment 
of time is like any other, and that no such moment can 
return (cf. sup, p. 158, 2 a). This fact is connected with the 
one-dimensional character of time, which is due to this very 
condition that the inner fixation-point of temporal ideas is 
continually moring forward, so that a single point can never 
recur. The arrangement of time in one dimension, with 
reference always to a changing point of fixation in which 
the subject represents himself, is what gives rise to the result 
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tliat the elements of time ideas have a. fixed relation, not 
only with respect to one Another, but also with respect to 
the ideating subject (p. 157, 2). f^-/ ,, J- .,■ ' ^^ , ,,./ 

13. If we try to give an account of the means through, 
which this reciprocally interdependent order of the parts of 
an idea, and the determination of these parts with reference 
to the ideating subject, originate, it is obvious that these 
means can be nothing but certain of the elements connected 
with the idea itself, which elements, however, considered in 
themselves, have no temporal attributes, but gain such at- 
tributes through their union. We may call these elements 
temporal sigjis, after the analogy of local signs. The charac- 
teristic conditions for the development of tempoi-al ideas in- 
dicate from the first that these temporal signs are, in the 
main, affective dements. In the course of any rhythmical 
series every impression is immediately cliaracterized by the 
concomitant feeling of expectation, wliile the sensation is of 
influence only in so far as it arouses the feeling. This may 
be clearly perceived when a rhythmical series is suddenly 
interiTipted. Furthermore, the only sensations that are never v. 
absent as components of all time ideas 31*6 the inner tactual 
sensations. In the case of tactual time ideas these inner 
tactual sensations fuse immediately with the tactual sensa- - 
tions which arise from the movements of the part of the 
body in action, while in auditory and other ideas that arc 
brought into the time form, they stand out distinctly from 
the other outer impressions as subjective accompanying phe- 
nomena. We may, accordingly, regard the feelings of ex- 
pectation as the quaUtative temporal signs, the inner tactual 
sensations described, as tlie inteimie, temporal signs of a 
temporal idea. The idea itself must then be looked upon 
as a fusion of the two kinds of temporal signs with each 
other and with the objective sensations arranged in the tem- 
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poral form. Thus, the inner tactual sensations, as a seriei ■ 
of intensive sensations, give a uniform measure for the ar- 
i-angement of the objective sensations; the accompanjing 
feelings, on the other hand, furnish the qualitative charac- 
teristics of these impressions which are necessary for the 
temporal, ideas. , , 

13a. The inner tsctuul Henaiitiona play i s'lmilur part in 
the formation of both time ideas and space ideas. Tliia commou 
sensational BuhBtrntuni leads very nuturally to a, recognition of 
a relation between these two fomiB of perception, which finds 
its erpreHsion in the geometrical representation of time by a 
etraight line, ätill, there is an essential difference between the 
complex system of temporal signs and the systems of local signs 
in tlie fact that the former ia baaed primarily, not on the qual- 
itative attributes of eensationa connected with certain special 
external aeuse-organs, but on feelingx which may come in ejtaotly 
the same way from the most widely differing kinds of sensation, 
for these feelings are not dependent on the objective content 
of the sensations, but on their subjective synthesis. The marked 
variations in the conditions that control the course of these 
feelings explain, furthermore, why it is that our time ideas are 
very much less certain than our space ideas. The influence of 
the particular course of the feelings in any given case shows 
itself in the fact that the degree of certainty of any subjective 
estimation of a time interval depends primarily on the duration 
of the interval. Our comparison of temporal quantities, as, 
for example, in the case of successive rhythmical periods, is 
most accurate, other things being equal, for those intervals 
which are most favorable in point of length for rhythmical di- 
vision. This favorable interval is, in the case of auditory aen- 
sations about 0.2 seconds (7). It may be observed when euch 
an interval ia given that the exactness of perception ia conditioned 
by the favorable succession of feelings of expectation and ful- 
fillment. Such a favorable succession makes it possible to rec- 
ognize with greatest certainty when a new impression inter- 
rupts the feeling of expectation before it has risen to the same 
intensity as in a preceding case, or when, on the other hand, 
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the new impreBsion liua, Ijj- ita delay, allowed the feeling to 
reach s higher degree of in te unity. Wheu the i 
impresaions is very slow the feelings of espectfttion 
ceaBively intense. When, on the other hand, the t 
very rapid, it ia almost posaihle to notice a feeling of suqirise 
accompanying every impression. Even this feeling of surprise, 
however, can reach only a moderate intensity because of the 
relatively small degree of iutensity attained hy the preceding 
feelings of tension. For the facts of time memory compare 
§ 16. . n .- , 



13b. Here again we have oi 
logical origin of time ideas the 
genetic theories which we had 
(p. 125, 12a). In this case, howe\ 
oped a theory in any proper sen: 
the general assumption that time 
ception"', without attempting to 
fiuence of the elements 

:tuaily demonstrated. 



the question of the psycho- 
same opposed fiatipistic and 
D the case of ttpacial ideas 
Br, nativism has never devel- 
e. It usually limits itself to 
is a "connate form of per- 
il ve any account of the in- 
ditions of temporal ideas which 
The genetic theories of older 
psychology, as, for example, that of Uerbakt, seek to deduce 
time perception from ideational elements only. This is, how- 
ever, pure speculation and loses sight of the conditions given 
in actual experience. 

BefuanoM. Yierordt, Der Zeitainn, 1868. Mach, (English trans.] 
Analysis of Sensations. This is an attempt to develop a nativistic theory. 
Mbuuakn, PhiloB. Studien, vols. 8 and 9. ScuiiMASN, Zeitsch. f. Pejch. 
n. Physiol, d. Sinnesorgane, vol. 4. Nichols, Amer. Journal of Psychol., 
vol. 4. On Rhythm: Meumans, Philoa. Studien, vol. 10. Bolton, 
Amer. Journal of Psychol, vol. (S. Bücher, Arbeit und Rhythmus, 
2nd. ed. 1899. Smith, Philos. Studien, vol 16. Wusdt. Gmndiüge 
der phye. Psych., vol il, chapt. 16, § 5, and Lectures on Enm. and 
Anim. Psychol., lectures IT and 18. 



§ 12. COMPOSITE FEELINGS. ; , , 

1, Ie the development of temporal ideas it appears clearly '•'' 
that the discrimination of sensational and affective components 
in immediate experience is purely a product of abstraction. 
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For time ideas the abstraction proves impossible, because, in 
this case, certain feelings play an essential pail in the rise 
of the ideas. Time i deas niay^ th erefore, be called ideas 
only when the finaT results of the process, tliat is, tKe ar- 
rangement of certain sensations in relation to one another 
and to the subject, are considered. When their real com- 
position is looked into, they are complex products of sen- 
sations and feelings. They are thus to a certain extent 
transitional forms^between ideas and those other psychic^ 
compounds -which are made up of affective elements, and 
"are designated by the general name affective ^ocesse^. 

' Affective processes resemble time ideas especially in the im- 
possibility of an abstract separation of their affective ele- 
ments from their sensational elements in any investigation 
of their rise. This impossibility of abstract separation is 
due to the fact that in the development of all kinds of af- 
fective processes, sensations and ideas are included as de- 
termining factors, 

2. Inknsive affecHve contbinations , or composite feelings, 
must be the first affective processes discussed, because in 
them the characteristic attributes of the single compound are 
the products of a momentary state. The description of the 
igelin^, therefore, reijuires only the exact comprehension of 
the momentary condition, not a comprehension at once of 

'Several processes occurring in time and proceeding from one 
another. There are, on the other hand, certain relatively 
permanent combinations of such feelings which appear not 
infrequently. Such permanent combinations we call tiwods. 
These moods frequently pass into emotions and thus may 
be looked upon as lying on the boundary line between feel- 
ings and emotions. Such boundary forms must be classified, 
because of their relatively permanent character, under the 



composite feelings. 
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i fa Iw naitwivfii^. We 




damental component feelings are ^: 

^Se veral of fe t^sft maj unite to form a |mrtial resultant which 

enters into the whole as a Compound component. 

Every composite feeling may, accordingly, be divided, 
]) into a.^otal fee^tg made up of all its components, and 
LS) into single partial ^/!>ms which go to make up the total 
ftfeeling. Ttipsi^pprtnl fpuHngg are in turn of different grades 
Hitccording as they are. _simgIe_s^Sfc£eeliags (partial feelings 
Hof the first order] or feelings which a re thems e lves composite 
■J[partial feelings of the second or higher orders). Where we 
B<]iave partial feelin gs of higher orders, complicated combi- 
P'nations or interhciiigs of the component elements may take 
»place. Ä"^partial feeling of lower order may, at the same 
Htime, enter into several partial feelings of higher order. 
■Such interlacings may render the nature of the total feeling 
exceedingly complicated. The whole may sometimes change 
its character, even when its elements remain the same, ac- 
cording as one or the other of the possible combinations of 



partial feelings predominates. 



^u^^or. 
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3a. Thus, the muaicckl chord e e g has ft ooiresponding total 
feeling of harmony, the fuDdatnental elemeBts of which, or parti»! 
feelings of the first order, are the feelings corresponding to the 
single clang3 e, e, and g. Between these two kinds of feeling 
stand, as partial feelings of the second order, the three feelings 
of harmony &om the doohle clangs c e, f- g, and c g. The chur- 
act«r of the total feeling may have four different shades ac' 
cording as one of these partial feelings of the second order pre- 
Ldominates, or all are equally strong. The cause of the pre- 
(äoniinance of one of these complex partial feelings may he either 
greater intensity of its sensational components, or the 
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influence of preceding feeling. If, for example, c e g follows c^ t g 
the effect of c e will lie intenflified, while i£ c e g followB c e a 
the enme will hold for e g. Similarly, a uumber of colors may 
have a different effect according as one or the other partial 
combination predominates. In the last case, however, hecauee 
of the extensive arrangement of the impreseiona, the spacial 
proximity has an influence antagoniBtic to the variation in the 
manner of combination and. furthermore, the influence of the 
spacial form with all its accompanying conditions ia an essen- 
tially complicating factor. 

4. The structure of composite feelings is, thus, in genera! 
exceedingly complicated. Still, there are different degrees 
of development even here. The complex feelinga arising 
from impressions of touch, smell, and taste are essenSäTTy 
simpler in character than those connected with auditoij^ anS" 
risual ideas. 

ThOfltaJ Jeelingconnecteji with outCT and inne r fj^ntnal 
sensations is designated in particular as the commo^Jß^j^ 
since it ia regarded as the feeling in which our total state 
of sensible comfort or discomfort expresses itself. From this 
point of view, the two lowest chemical senses, those of smeU 
and taste, must also be regarded as contributors to the sen- 
sational substratum of the common feeling, for the partial 
feelings that arise from these two senses unite with those 
from touch to form unanalyzable affective complexes. In 
single cases one or the other of these feelings may play the 
chief part. But, in the midst of all this change in its sen- 
sational substratum, the common feeling is always the im- 
mediate expression of our sensible comfort and discomfort, 
and is, therefore, of all our composite feelings most closely 
related to the simple sense-feelings. Auditofy and visual 
sensations, on the other hand, contribute to the sensational 
substratum of the common feeling only in exceptional cases, 
especially when the intensity is unusually great. 
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5. The common feeling is the source of the distinction 
between pleasurable and unpkitmraMe_ fe^r^s. This dis- 
tinction IS then carried over to the single simple feelings 
that compose it, and sometimes even to all feelings. Pleas- 
urahle and iinpleasiirable are expressions well adapted to in- 
jdicate the_chief_extreme8 between which the common feel- 
ing, aa a total feeh'jig corresponding to the sensible comfort 
or discomfort of the subject, may oscilhite. Though it is to 
be noted that this feehng may not infrequently lie for a 
longer or shorter period in an indifference-zone. In the same 
way, these expressions, pleasurable and unpleasurable, may 
be applied to the single constituents that go to make up 
one of the total feelings. On the other hand, it is entirely 
unjustifiable to apply these names to all other feehngs, or, 
as is sometimes done, to make their applicability a neces- 
sary factor in the general definition of feeling. Even for 
the common feeling, pleasurable and unpleasurable can only 
be used as general class names which include a nimiber of 
qoalitatively different feelings. The differences among feelings 
of the same class result from the very great variations in 
the composition of the single total feelings that we have 
included under the general name common feeling (cf. 
p. 92 sq.}. 

6. This fact that certain common feelings are composite 
in character explains why it is that there are common feelings 
■which can not, strictly speaking, be called pleasurable or 
tmpleasurable , because they consist in a succession of ele- 
ments belonging to both classes, and under circumstances 
either the one kind of element or the other may predominate. 
Such feelings made up of partial feelings of opposite character 
anH deriving their characteristics from this combination, may 
be called coHtrasUfedtTigs. A simple form of such among 
the common feelings is that of tickling. It is made up of 
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a weak pleasurable feeling accompanying a weak external 
tactuai sensation, and of feelings connected with muscular 
sensations which are aroused by the strong reflex impuhes 
from the tactual atimuli. These reflex impulses may spread 
more or less, and often cause inhibitions of respiration when 
they reach the diaphragm, so that the resultant feeling may 
vary greatly iu different single cases, ji). intepsit^ scope, and I 

composition. iLLt^-«'-'- ' < --^ ^ Üi*/j <> ;-*<->" ^/;V«^»tvij 

6 a. The combioation of partial feelingB into a composite ^"^ 
feeling was first noticed in the cnse of the common feeling. 
The psychological laws of this combination were indeed miB- 
underatood, and, aa is usually the case in physiology, the feeling 
was not distinguished from its underlying sensations. CommoD 
feeling was, thus, BOmetimea defined as the "consciousuesB of 
our sensational state", or again as the "totality, or ananalyzed 
chaos of sensations" which come to ua from all parts of our 
body. As a matter of fact, the common feeling consiata of a 
number of partial feelings. But it is not the mere sum of these 
.feelings; it is rather a refl.ultant total feeling of unitary character- 
At the same time it is, however, a total feeling of the simplest 
possible composition, matte up of partial feelings of the first 
order, that is, of single senBe-feeiings which generally do not 
unite to form partial feelings of the second or of higher orders. 
In the resultant feeling a single partial feeling is usually pre- 
dominant. This is more especially the case when a very strong 
local sensation is accompanied by a feeling of pain. On the 
other hand, weaker sensations may determine the predominant 
affective tone through their relatively greater importance. This 
is especially frequent in the case of sensations of smell and taste, 
and also in the case of certain sensations connected with the 
regular functioning of the organs , such as the inner tactual 
sensations accompanying the movements of walking. Often the 
relatively greater importance of a single sensation is so slight 
that the predominating feeling can not be discovered except by 
directing our attention to our own subjective state. In such a 
case the concentration of the attention npon it can generally 
make any partial feeling whatever predominant. 
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ScfeiencBB. E. H. Weber, TaBtsinn und Gemeingefühl. Wündt, 
Beiträge zur Theorie der Sinn ea Wahrnehmung, sect. 6, and Grund- 
EÜge der phjs, Psjch. vol. 1. chnpt. 10, g 3, und Lectutea on Hum. 
and Anim. Peych., lecture 14. Od Pathological ChungeB in the Common 
Feeling: Störsino, Vorleeungen über Psychopathologie (1900), lecturea 
23 and 24. 

7. The composite feelings from aiglit and heariDg are 

ly called dementary aesthetic fc^ingn. This name j 
ludea all feelingtj that are connected with compoKite par- / 
cpptions and are therefore themselves composite. As a special I 
form of feehngs belonging to the class defined by the broader 
meaning of the term aia&rjOig, we have those feelings which 
are the elements of aesthetic effects in the narrower sense. 
The term elementar y does not apply in this case to the 
feeling^ -themselves, for they aj-e by no means simple, but 
it rt" merely intended to eiqjreaa the relative distinction- be- 
.tween these feelings and still more composite, higher aesthetic 



The perceptive, or^ elementary aesthetic^ feelings of aight 
■ may serv^ as representatives of _ all the com- 



posite feelings that arise in the course of intellectual proc- 
esses, such as the logical, the moral, and the higher aesthetical 
*~ßehngs, for the general psychological structure of Uiese 
COffiples affective forms is exactly like that of the simpler 
perceptive feelings, except that the former are always con- 
nected with feelings and emotions that arise from the whole 
interconnection of psychical processes. 

Wliile the extremes between which the common feelings 
move are chiefly the affective quahties which we call pleas- 
urable and unpleasurable in the sense of personal comfort 
and discomfort, [the elementary aesthetic feelings belong for 
the most part tb the same afiective series, but in the 
objective sense of ogrreabte and disagreeable feelings. These 
latter terms express the relation of the object to the ideat- 
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rhese ^M 
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ing subject, rather than any personal state. It is still more 
apparent here than in the case of pleasurable and unpleas- 
urable feebng^, that each of these terms is not the name of 
a single feeling, but indicates a general group, to which 
belong an endless variety of feelings with individual peculi- 
arities for each single idea. In single cases, too, but more 
variably, the other affective series, (p. 92), namely, those off 

I the arousing and subduing feelings, or of the straining and' 
relaxing feelings, may show themselves. 

8. If we neglect for the moment this general classifi- 
cation mentioned, according to which _the single cases are 
brought under the chief affective forms, the j>erceptive feel- 
ings may be divided into the two classes of intensive and 
ex-tensive feelings, according to the relations which exist be- 
tween the corresponding sensational elements and determine 
the quality of the feelings. By i7itensive feelings we mean 
those thatd epend on Uie relatio n of the^ualitativc^attributes 
of the sensational elements of ideas, hy extensive feelings 
ffiose that arise from the spacial and temporal arrangement 
of the elements. The expressions "intensive" and "extensive" 
do not refer to the character of the feelings themselves, 
for the feelings are in reality always intensive, but the 
terms refer rather to the conditions of the rise of these 
feelings. 

Intensive and extensive feelings are, accordingly, not 
merely the subjective concomitants of the corresponding 
ideas but, since every idea consists usually of elements that 
are qualitatively different and also consists of some extensive 
arrangement of these elements, the same idea may be at 
once the substratum of both intensive and extensive feelings. 
Thus, ^a visual object made up of diSerent coloredjarts 
^arouses aa_^ intensive feeling through the mutual. rdatioji. of 
the colors and it also arouses an 'extensive feeljna throflrflu- 
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its form. A j uccgs^ion »f flnng^ is connected with an j- 
Jyjgijj^eeUng which corresponds to the jjii^itative^relation 
^f_the clangs, and also with an ^^aeisfiL feeling coming 
from the rhythmical or arhythmical t(miporal succession of 
tliese clangs. In this way, hoth intensive and extensive 
feelings are a^ay3_connected with visual and-anditüryideas, 
but, of course, under certain conditions one form may push 
the other into the background. Thus, when we hear a claj ^ 
for just an instant, the only feeling perceived is the inten- 
.BJve feeling. Or when, on the other hand, a rhythmical 
aerie s of indifferent sounds is heard, only the ^^ctensive feel- 
ing is noticeable. For the purpose of psychological analysis 
it ia obviously of advantage to produce conditions under 
which one particular affective form is present and others are, 
so far EIS possible, excluded. 

9. When intensive feelings are observed in this way, it 
appears that those accompanying the cornbiimHon of colors 
follow the rule that there corresponds to a combination of two 
colors between which the qualitative difference is a maximum, 
a, maximal a^eeabte feeling. Still, every particular color 
combination has its specific character which is made up of 
the partial feeling from the single colors, and of the total 
feeling arising as a resultant of the combination. Then, too, 
as in the case of simple color-feeUngs, the effect is comphcated 
by chance associations and the complex feelings coming from 
these associations (p. 86j. Combinations of more than two 
colors have not been adequately investigated. 

The feelings connected with cmnbiimtioiis of clangs are 
exceedingly numerous and vai-ious. They constitute the affectr 
ive sphere in which we see most clearly the formation dis- 
cussed above [p. 175), of partial feelings of different orders, 
together with the interfacings of such feelings which arise 
under special conditions. The investigations of the single 
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feelings that arise in this way is one of the problems of the 
psychological aesthetics of musio. 

10, Eitensive^ feelings may be subdivided into spacial 
and temporal. Of these, the first, or the feelings of form, 
belong mainly to rision, and the second, or the feeliitgs of 
rhythm, belong to hearing, while the beginnings of the de- 
velopment of both forms are to be found in touch. 

The optical JrdUu} of^Jorm shows itself first of all 
the preference of regular to irregular forms, and then 
the preference among diSerent regular forms of those which 
have certain simple proportions in their various parts. The 
most important of these proportions are those of symmetry, 
or 1:1, and of the golden section, or x -\- 1 : x ^ x : 1 
(the whole is to the greater part as the greater part is to 
the smaller). The fact that symmetry is generally preferred 
for the horizontal dimensions of figures and the golden 
section for the vertical, is probably due to associations, 
especially with organic forms, such as that of the human 
body. This preference for regularity and for certain simple 
proportions can have no interpretation other than that the 
measurement of every single dimension is connected with an 
inner tactual sensatioE from the eye and with an accompany- 
ing sense-feeling which enters as a partial feeling into the 
total optical feeling of form. The total feeling of regular 
arrangement that arises at the sight of the whole form, is 
thus modified by the relation of the different sensations to 
one another, and also by the relation of the partial feelings 
to one another. As secondary components, which also fuse 
with the total feeling, there are here also associations and 
their concomitant feelings. 

The feeling of rhythm is entirely dependent on the con- 
ditions discussed in considering temporal ideas. The jiartial 
^feelings here a re the feelin gs of strained and fulfilled expec- 
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_ tatioiij_which in their regular aitemation constitute the rhyth- 
mical time ideas themselves. The way in which these partial 
feelings are united, however, and especially the predominance 
of special ones in the total feeling, is dependent even more 
than is the momentary character of an intensive feeling, od 
the relation in which the feeling present at a given instant 
stands to the preceding feelings. This is especially apparent 
in the great influence that every alteration in rhythm exer- 
cises on the accompanying feeling. For this reason as well 
as because of their general dependence on a particular tem- 
poral form of occurrence, the feelings of rhythm are direct 
forms of transition to the emotions. To be sure, an emotion 
may develop from any composito feeling, but in no other 
case is the condition for the rise of a feeling, as here, at 
the same time a necessary condition for the rise of a certain 
degree of emotion. The emotion is, however, usually moder- 
ated in this case, through the regular succession of feelings 
(cf. § 13, 1, 7). ■ , .. ,' ;,/ ._,• /^ 

11. The immense variety of composite feelings and UN! 
equally great variety of their conditions, render it impossible 
to formulate any such comprehensive, and at the same time 
unitary, psychological theory as that which waa possible for 
spacial and temporal ideas. Still, there are even here some 
common attributes, through which composite feelings may 
be brought under cartain general psychological heads. There 
are two factors which go to make up every feeling: first, 
the relation of the combined, partial feelings to one anothar, ' . 
'^and second, their synthesis into a unitary total feehng. The 
first of these factors is more prominent in intensive, the 
second in extensive feelings. In reality both factors are al- 
ways united, and determine each other reciprocally. Thus, 
a figure wbicli is all the time a^eeable, may be more and 
more complex the more the relations of its parts accord with 
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certain rules, and the same holds for a rhythm. On < 
other hand, the union into a single whole helps to emphasize 
the separate affective components. In all these respects 
combinations of feelings show the closest resemblance to in- 
tensive ideas, The extensive arrangement of impressions, 
on the contrary, especially Uie spacia! arraogcment , tends 
much more to favor a relatively independent coexistence of 
several ideas. 

12. .Xllg. .close mtensive union of all the components of 
a feelingj. even in ^e case of those feelings which corre- 
spond to spacial or temporär~ideftB^.J8 connect ed with a 
principle that holds for all affective processes, includieg those 
which we shall have to discuss later. This princi])le we can 
call th^ ^■rmcijjle Jif the iaii/ii,_pf :^_ offec^v sfate^ It may 
be formulated as follows. iii_ a given moment only, one 
total feeling is possible, or in other words, all the partial 
feelings present at a given moment unite, in every case, to 
form a single total feeling. This principle is obviously con- 
nected with the general relation between idea and feeling. 
For the "idea" deals with an immediate content of ex- 
perience and the properties that belong to it, without regai'd 
to the subject; the "feeling" expresses the relation that in- 
variably exists between this content and the subject. 

12a. Of all the different forma of elementary aesthetic feel- 
ings, meutionod, the feeliuga of tonal harmony and disco^d^are 
the most Buitable for the purposes of psychulogicat analjals, 
because of the relatively obvious character of their aBiisation 
basis. Furthermore, the interest in the study of the aeathetics 
of music baa existed for a long time and has served to bring 
out a great variety of theoretical esplanations of these feelings. 
To be sure, these explaDations have not infrequently paid too 
little nttentioD to the actually observable facte. They have often 
substituted hypothetical and purely arbitrary assumptioua for 
observation. Such is the case when harmouy is explained as 




J 



f 13. Compotiie Feelings. 



185 



aa u&conacious recaguitiou of regular Dumber relations (Euleb); 
or wlien harmony is attributed to an uncousciouB effect of the 
rhythm of sound vibrations (LlPPs); or finally, when harmony ia 
attributed to the effects of tonal fusion (Stuuff). 8ometuneH, 
on the other hand, a single contributing factor is giveu uoduo 
prominence, as when the disturbing effect of beats is the only 
recognized factor in disBOuance (Helmholtz). On the basis of 
the facts pointed out in §§ 6 and 9 we may recognize the 
following three co nditio as as those which probably have the 
greatest significance for the feeling of harmony. The first con- 
dition consists in the fact that there i s a pr eference for simple 
divisions of the tonal line , in keeping wit£~~flie principle of 
arithmetical division which holds for our tonal sensations. This 
is illustrated in the case of the major cord where the ratios 
are 4:5:6 (p. 58 sq., metrical principle). This preference es- 
plaina the agreeableness of harmonious intervals when tones which 
are entirely without overtones are sounded, either simultaneously 
The second condition consists in the coin- 



cidence of tbe partial tones of the clang, which colncideiice in- 
" Treöäes in dec ree as the harmony increaseB. This phonic principle, 
&3 we may call it, sHows itself in the relation between tones 
when tbe tones are successive, and when the tones are simulta- 
neous it shows itself in the intensification of certain partial 
tones (difference-tones or ovei^tonesj which are characteristic of 
the given intervals in any particular case. Tbe third condition 
consists in the fact that b eats of the^primary tones, qr beats of 
the over^tones and^_differencg7tgne8| appear in the case of dis- 
sonant intervals in compound clangs. (Principle of dissonant 
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Ksftrtnoei. On the Affective Results of Color CombiDationB : 
OOBTBE. Farbenlehre. J. Cohn, Philos. Studien, vol. 10. On Feelings 
of Optical Form: Fechnkr, Vorschule der Äestbetik |1876j, vol. I, 
and Abbandl. der sächs. Gee. dux Wias., vol. 14. Wituek, Philos. 
Studien, vol. 9. Vischeb, Doa optische FormgeföhJ, 1873. Hildebk*nd, 
Du Problem der Form in der bildenden Eunat, 1893. Liffs, ßanm- 
ftetbetik und geometrisch- optische T&uechungen, 1897. On Clang 
Harmonies; H£LMiiOLTZ,Tbe SeaBatioas of Tone, sect. 19. v.OstHsqeh, 
Harmontesystem in dualer Entwicklung, 1866. Stumpf, Zeitich. f. 
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Pa;ch. u. Phj'Hiol. d. Sinnesorgane, vol. 16. Rieuann, Elemente der 
TOUsifcaiischen Aestbetik, 1900, Lippa, Psychol. Studien, 1885. Wündt, 
Gmndzüge der phy». Pejch., vol. II, chap. 12. 
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13. EMOTIONS. 



1. Feelmgs, like all psychical phenomena, are never per- 
manent states. In the psychological analysis of a composite 
feeling, therefore, we muät always think of a momentary af- 
fective state as if it were held constant. This can be done 
the more easily the more slowly and continuously the psy- 
chical processes occur, so that the word feeling has come to 
be used mainly for relatiyelj slow processes~änd for those 
which in their regular form of occurrence never pass_beyond 
a certain "medium intensity, such as the feelings of rhythm. 
Wliere, on the other hand, a series of feelings succeeding 
one another in time unite into an interconnected process 
which is distinguished from preceding and following processes 
as an individual whole, and which has in general a more 
intense effect on the subject than a single feeling, we call 
^uch a succession of feelings an emotion. 

This very name indicates that it is not any specific sub- 
jective contents of experience which distinguish emotion from 
feeling, but rather the arousing effect which comes from a 
special combination of particular affective contents. In this 
way it comes that _there is no sharp line of demarcation 
J)etween feeling and emotion. Every feeling of greater in^l 
tensity passes into an emotion. The separation of the feel- 
ings within an emotion from one another is always a more 
or less arbitrary sundering of complete relations, In the 
case of feelings which have a certain particular form of oc- 
currence, that is in feelings of rhythm, such a breaking up 
of the emotions is entirely impossible. The feelin, 
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H ia distinguished from an emotion only by the small_inten- 
B_mty of its moving effect on the aabject, wliich is wliäl gives 
^f' "emotion" its name. And even this distinction is by no means 
fixed, for when the feelings produced by rljj-thmical impres- 
sions become somewhat more intense, as is usually the case, 
especially when the rhythm is connected with sensational 

I contents that arouse the feelings greatly, the feelings of 
rhythm become in fact emotions. Rhythms are for this 
reason the important means both in music and poetry of 
portraying emotions and arousing them in the auditor. »/ 
2, The names of different emotions, like those of feeling^' 
do not indicate single processes, but classes in which a large 
number of single affective processes are grouped because of 
certain common characteristics. Ehnotions such as joy, hope, 
anxiety, care, and anger, are accompanied in every case by 
new ideational contents; their affective elements also, and 

»even the way in which the emotions themselves occur, may 
jyary greatly. The more composite a psychical process, the 
more variable will be its single concrete manifestations; a 
particular emotion will, therefore, be less apt to occur in 
exactly the same form than will a particular feeling. Every 
genera l name for emotions indicates, accordingly, certain 
typical fontis in which rdated affective processes occur. ^_ ;' 
'i. Not every interconnected series of affective processes 
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is called an emotion or is to be classed as such under one 
«f the typical forms discriminated by language. An emot ion 
ift a. Tini tj.ry whole wliich is distinguished from a composite 
feeling through two_characteristics. Firstj an emotion has a 
definite temporal course and secondly, it exercises a more 
jntense present and subsequent effect on the interconnection 
of psychical processes. The first characteristic arises from 
the fact that an emotion is a process of a higher order as 
compared with a single feeling, for U always includes a 
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succession of several feelings. The second characteristic 
depends on the intensification of the effect produced by the 
Bummation of the feelings. 

As a result of these characteristics, emotions have in the 
midst of all their variations in form a regularity in the 
manner of their occurrence. They always begin with a more 
or less intense inceptive feeling wliich in its quahty and 
direction is immediately charactcmtic of the nature of the 
emotions. Tliis inceptive feeUng [a dup either to an idea 
produced by an external impression (^t er emotional st imu- 
latio n Lor to a psychical process arising from associative or 
apperceptive conditions [^n er stimulation ). Following this 
inceptive feeling, comes an ideationa l proix ss accompanied 
by its corresponding feelings. This process\ihows in cases 
of particular emotions, characteristic dif fere nces both iu the 
quality of its feelings and in its rapidity. Finally, the emotion 
closes with u terminal feeling which continues even after the 
emotion has given place to a quiet affective state. In this 
terminal feeling the emotion gradually fades away, unless it 
passes directly into the inceptive feeling of a new emotion. 
Tliis last mentioned transition sometimes occurs, especially 
in feelings of the intermittent type (inf. 13). 

4. The intensification of the effect which may be observed 
in the course of an emotion, appears not merely in the psy- 
chical contents of the feelings that compose it, but in the 
physical concomitants as well. For single feelings these 
accompanying phenomena are usually limited to shght changes 
in the innervation of the heart and resphatory organs, which 
can be demonstrated only by using exact graphic methods 
(p. 96 sq.). It is only in relatively rare cases that there 
are added to these minor forms of reaction, mimetic move- 
ments of even moderate extent and intensity. With emotions 
the case is essentially different. As a result of the summa.- 
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tion and alternation of aucceaaive affective stimuli there is 
in emotions not only an intensification of the effect on heart, 
bl_qo!ij£eaBels, and respiration, but the external muscles are 
always affected in an unmistakable manner. Strong move- 
ments of the mimetic muscles apjiear at first, then movements 
of the arms and of the whole body (pantomimetic movements). 

the case of stronger emotions there may be still more 
extensive disturbances of innervation, such as trembling, 

Lvalsiv e contractions of the diaphragm and of the facial 
and paralytic relaxation of the muscles, 
icanse of their symptomatical significance for the emo- 
iioDS, all these movements are called expressive movements^ 
As a mle they are entirely involuntary, being either reflexes 
following emotional excitations, or else impulsive acts prompted 
by the affective components of the emotion. They may be 
modified, however, in the most various ways through volun- 
tary intensification or inhibition of the movements or even 
tiirongh intentional production of the same, so that the whole 
series of external reactions which we shall have to discuss 
ander volitional acts, may enter into these expressive move- 
ments (§ 14]. 

5. According to their symptomatical character, expressive 
movements may be divided into ihree classes. 1) Purely 
[c^j-mptoma; these are always expressive movements 
for more intense emo tions, and consist of strong movements 
tor emotions of middle intensity, and of sudden inhibitions 
sad paralysis of movement for violent emotions. 2) Qj/ali- 
totive jixpressigjis _o^ fe^i^Ss; these are mimetic movement, 
Üie most important of which are the reactions of the .oral 
muscles, resembling the reflexes following sweet, sour, and 
bitter impressions of taste. The reaction for sweet corresponds 
to pleasurable emotions, the reactions for sour and hitter, 
to QDpleasarable emotions, while the other modifications of 
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feeling, such as excitement and depression, strain and relief' 
are expressed by a tension of the muscles. 3] Ej^essiom 
of ideas; these are generally pantomimetic movements that 
either point to the object of the emotion ^ indicative gestures) 
or else describe the objects as well as tlie processes con- 
nected with them by the form of the movement (represen- 
ta^ve gestures). These three classes of expressive movements 
correspond exactly to the psychical elements of emotions: the 
first class corresponds to the intensity of the psychical ele- 
ments, the second to the quahty of the feelings, and the 
third to the ideational content. A concrete expressive move- 
ment may unite all three forms in itself. The third class, 
that of expressions of ideas, is of special psychological sig- 
nificance because of its genetic relations to speech (cf. 
§ 21, 3), , 

6. The 'changes in pulse and respiration that accompany 
emotions are of three kinds. 1) They may consist of the 
immediate effects of the feelings which make up the emotions, 
as, for example, a lengthening of the pulse curve and respira- 
tion curve when the feehngs are pleasurable, and a shorten- 
ing of the same for unpleasurable feelings (ct. sup. p. 96). 
This holds only for relativeiif quiet emotions, where the single 
feelings have sufficient time to develop. When sufficient 
time is not given, other phenomena appear which depend, 
not merely on the quality of the feelings, but also, and that 
mainly, on the intensity of the innervations, due to the sum- 
mation of these innervations. 2) Such summations may consist 
■■of intenmfied innervation. This arises from an. increase in 
the excitation which in turn results from an adding together 
of the separate effects when the succession of feelings is not 
too rapid. This increase shows itself in retarded and strength- 
ened pulse-beats, since the more intense excitation affects 
most the inhibitory nerves of the heart, Besides these thei« 
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Ib usually an increased innervation of tlie mimetic and panto- 
mimetic muscles. These are called sthenic emotions. 3) If 
the feelings are very violent or last an unusually long time 
in a single direction, tlie emotion brings about a more or 
less complete -paralysis of tli e innervation of the heart and 
a reduction of the tension of the outer muscles. Under 
certain circumstances disturbances in the innervation of special 
groups of muscles appear, especially in the innervation of 
the_ muscles of the diaphragm and tlie innervation of the 
(Sympathetic facial muscles. The first symptom of the par- 
alysis of the regulative cardiac nerves is a marked acceler- 
aüon of the pulse and a corresponding acceleration of tlio 
respiration, accompanied by a weakening of the same, and a 
relaxation of the tension of the external muscles to a degree 
equal to that in paralysis. These are ih&^ asthenic etnotions. 
There is still another distinction, which is not important 
enough, however, to lead to the formation of an independant 
class of physical effects of emotions, since we have to do 
liere only with modifications of the phenomena characteristic 
of sthenic and asthenic emotions. It is tJie^istinction between 
.r gpi'rf and sluggish emotions, based upon the greater or less 
rapidiiy with which the increase or inhibition of the inner- 
ration appears. . ' - - , 

7. Both in natural and in voluntarily aroused emotions 
the physical concomitants hat.e, besides their symptomatica! 
significance, the important psychological attribute of being able 
to intensify the emotion. This attribute is due to the fact 
that the excitation or inhibition of certain particular groups 
of muscles is accompanied by inner tactual sensations which 
produce certain sense-feeliiigs. These feelings unite with the 
other affective contents of the emotion and increase the in- 
tensity of the emotion. From the heart, respiratory organs, 
and blood-vessels we have such feelings only in cases of 
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emotjons, when the feelings may indeed be very intern 
On the other hand, even in moderate emotions the state of 
greater or less tension of the mimetic and pantomimetic 
muHcles, exercises an influence on the affective state and 
thereby on the emotion. 



7 a. Older pflychology, because of its general tendency to 
give an int«Uectu alls tic interpretation to psychical procegHea, 
generally offered logical reflectionB about emotiona, as a theory 
of the emotione, or even ae a full deacription of them. The 
beet illuetration of this kind of a theory of the emotiona is the 
doctrine of SpiNOZA. In euch theories the psychological treat- 
ment was very largely influenced by ethical conBiderations. As 
ODe result of such influence, we have the distinctiou between 
emotions and pofisions, the latter term being employed to des- 
ignate those conditions in which certain particular impulses 
through long coutioued feeling and emotions, gain the complete 
ascendency over volition. Kant modified these definitions of 
emotions and passions, in that he regarded the essential attribute 
of emotions to be their sudden. rise, while the essential attribute 
. of [lassions consisted for him in the i'ltct that the tendencies of 
feeliug have tattled into fixed Juhits. These modes of classi- 
fication are uU either of merely practical significance and belong 
accordingly in the domain of characterology or ethics, or else 
they are based upon characteristics which are essential only in 
discuBfiions of the intensity and course of emotions, and will, 
accordingly, be dealt with under these heads in a later para- 
graph (12). From the psychological point of view, the passions 
are in no essential respect different in nature from the emotions. 
In contrast with this practical mode of treating the emotions, 
there has arisen a tendency in recent times to give more and 
more attention to the espressive movements, and to the other 
physiological accompaniments of the emotions which show them- 
selves ill the pulse and respiration and in the vaso-motor changes. 
There begins to show itself thus, a recognition of the value of 
these phenomena as aids to the study of tbe emotions, just as 
there is a recognition of the innervation symptoms of ieelings. 
To be sure, the study of these outer phenomena can never take^ 
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the place of immediate observation of the psycbicnl processes 
themselves; it can serve at moat tu call attention to certain 
of the attributes and relations of the paythical processea which 
might perhikpH he otherwise overlooked. Thns, for example, the 
objective observation suggests very easily the fact that emotiona 
we intensiiied through the aensory feelings which are connected ( 
with the expressive movements. But when Laxog and Jamkb 
make these concomitant phenomena the exclusive cauges of the 
emotions, when they describe the emotions as psychical processes 
which can be aroused only through^ expreesTve movements, we~l 
mast reject their paradoxical view for the following three reasona. 
First, the definite outer symptoms of emotions do not appear 
until such time as the psychical nature of the emotion is al- 
ready clearly established. The emotion, accordingly, precedes 
the innervation effects which »re looked upon by these iuvesti- 
gators as causes of the emotion. S econdly, . it is absolutely 
impossible to classify the rich variety of psychical emotional 
atntea iu the comparatively simple scheme of innervation changes. 
The psychical processes are much more varied than are tbeir 
accompanying forms of expression. Thirdly , and finally , the 
physical concomitants stand in n 
Meal quality of the einotious. 
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pearance, on its physical side of an asthenic emotion. r; / ' ' 
7 b. The general phenomena of innervation which give rise 
to the distinction between sthenic and asthenic, and rapid and 
dnggish emotions, do not show the character of the affective 
flontent« of these emotions, but only the formal attributes of the 
intensity and rapidity of the feelinf^s. This is clearly proved by 
the fact that differences in involuntary innervation analogous 
to those which accompany the different emotions, may be pro- 
duced by a mere succession of indifferent impressions, as, for 
example , by flie strokes of a metronome. It is observed in 
Wmoi, Ptjtjhologi, 2. ^dil. 13 
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Bach a case that especially the re^ration tends to adapt its« 
to the faster or slower rate of the strokes, becoming more rapid 
when the rapidity of the metronome increftses. Commonly, too, 
certain phases of reapiration coincide with particular Btrokes. 
Furthermore, the hearing of such an indifferent rhythm ia not 
unattended by emotion. When the rate changes, we observe 
at lirst a quiet, then a sthenic, and finally, when the rapidity 
is gi'eatest, an asthenic emotion. Still , the emotions in this 
case have to a certain estent a mere formal character; they 
exhibit n great indefiniteness in their contents. This indefinite- 
uess disappears only when we think into them concrete emotions 
of like formal attrihutes. This is very easy, and is the con- 
dition of the great utility of rhythmical impressions for describ- 
ing and producing emotions. Al! that is necessary to ai'ouse 
an emotion in all its fulness, is a mere hint of qualitative af- 
fective content, such as it is possible to give in music through 
Üie clangs of a musical composition. 

7 c. The estema! eipressive effects of emotions are, accord- 
ingly, ambiguous symptoms and can, therefore, have, when taken 
by themselves , no psychological value. They may , however, 
acquire such value when connected with introspection which has 
been properly provided for in an experimental way. Indeed, 
as checks for experimental introspection tlie expressive move- 
ments have great value. The principle that observation ia 
wholly inadequate when applied to psychical processes which 
present themselves in the natural course of life, holds especially 
for the emotions. In the first place, emotions come to the 
psychologist by chance, at momenta when he is not in a con- 
dition to subject them to scientific analysis; and secondly, in 
the case of strong emotions the causes of which are real, 
we are least of all able to observe ourselves with exactness. 
Exact observation can he carried on much more successfully 
when we voluntarily arouse in ourselves a partictdar emotional 
Btate. In such a case, however, it is not possible to estimate 
how nearly the subjectively aroused emotion agrees in intensity 
and in mode of occurrence with one of like character duo to ex- 
ternal circumstances. For this reason the simultaneous investiga- 
tion of the physical effects, especially of those effects most re- 
moved from the influence of tlie will, namely, the effects on 
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pulse and respiratioD, furnishes a check for mtrospectioa. For 
when the psychological quality of emotiouB is alike, we may 
infer from their like phyaical effects {hat their formal attributea 
abo agree. Indeed, the inteusity of the expreaaive movement 
furniBhea a fairly reliable measure of the degree in which the 
artificial emotion approsimates the natural emotion. 

B«fnnice*. Eant, Anthropologic, Bk. 3. Darwdi. The Exprea- 
in of the Emotions, 1873. Piderit, Mimik und Physiognomik, 2nd. 
ed. 1866. HUQEES, Die Mimik des Menechea, 1900. Lehmann, Die 
kürperlichen Aeußerungen paychiechar ZuBtände, yol 1, 1899. Hosso 
"inglish trans, by Kieaow], On Fear. WuwDT, Tölkerpaychologie. 
yol, I, pt 1, chap. 1. Jambs, Principles of Psychology, vol. 11, chap. 25. 
Wi'KDT, Zur Lehre von den Gemiithabewegusgen, Philos. Studien, 
Tol. 6 (contains also a criticism of the rarious theories). 

8. The gi-eat number of factors that mUBt be taken into 
consideration for the investigation of emotions renders a 
psyciiological analysis of the single forms impossible. This 
is all the more so because each of the numerous distin- 
guishing names marks off a whole ^iss, within which there 
is a great variety of special forms, including in turn an end- 
less number of single cases of the most various modifications. 
All we can do is to take a general survey of the fundamen- 
tal forms of emotions. The general principles of division 
here employed must be psyciiological, that is, such as are 
derived from the immediate attributes of the emotions them- 
selves, for the accompanying physical phenomena have only 
a aymptomatical value and are even then, as noted above, 
frequently equivocal in character. 

Three such psychological principles of classification may 
be made the basis for the discrimination of emotions: 1) emo- 
tions may be grouped according tg the qtaüit}/ of the feelings 
entering into the emotions, 2) according to th e in tensity oi 
these feelings, 3) according to the fon/i of occurrence^ this 
form being conditioned by the character and rate of the 
affective changes. 

13* 
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9. Od the basis of qtuditt/ of feelings we may distinguish 
certain fundamental emotional forms corresponding to the 
chief affective dimensions distinguished above (p. 92]. This 
gives us pleasurable and unpleasurable emotions, excitjpg 
and depressing emotions, straining and relaxing emotions. 
It must be noted, however, that because of their more com- 
posite character the emotions oi-e always, even more than 
the feelings, mjx&i forms. Generally only a stji^lc affective 
tendency can he caJled jtrimar>i for a particular emotion. 
There are affective elements belonging to other dimensions 
vhich enter in as secondary elements. The secondary char- 
acter of such elements usually appears in the fact that 
under different conditions various sub-forms of the primary 
emotion may arise. Thus, for example, ^joy is primarily a 
_ pleasurable emotion. Ordinarily it is also exciting, since it 
intensifies the feeUngs, but when the feelings are too strong, 
it becomes a depressing emotion. Sorrow h an unpl« 
able emotion, generally of a depressing character ;~wlien 
intensity of the feelings becomes somewhat greater, howei 
it may become exciting, and wlien tJie intensity becomes 
maximal, it passes again into depression, Anger is much 
more emphatically exciting and unpleasant in its predominant 
characteristicB, but when the intensity of the feelings be- 
comes greater, as when it develops into rage, it becomes 
depressing. Thus, exciting and depressing tendencies are 
always mere secondarj' qualities connected witli pleasural 
and unpleasurable emotions. Feelings of strain and reli 
tion, on the contrary, may more frequently be the prii 
components of emotions. Thus, in expectation, the feel 
of strain peculiar to this state is the primary element of 
emotion. When the feeling develops into an emotion, 
may easily he associated with unpleasurable feelings 
are, according to circumstances, either exciting or de] 
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In the case of rhythmical impreBsions or movements there 
arise from the alternation of feelings of strain with those 
of relasatioD, pleasurable emotions which may be at the 
same time either exciting or depressing, according to the 
character of the rhythm. "When they are depressing there 
may be unpleasurable feelings intermingled with them, or 
the feelings may all become unpleasurable, especially when 
other affective elements cooperate, as for example in feelings 
of clang or harmony, 

10. Language has paid the most attention in its devel- 
opment of names for emotions to the gualitdiive side of 
feelings, an<I among these qualities particularly to pleasurable 
and unpleasurable forms. These names may be divided into 
three classes. First we have names of emotions that ar e , sujt. 
kctirelij distinsui shedi chiefly through the nature of tlie aSec- 
tive staff, itspl f. Such are joy and ^orrow and, as subforms 
of sorrow in which either depressing, straining, or rela-\ing 
tendencies of the feeling are also exhibited, sadness, care, 
grief, and .fi^ght. Secondly, there are names of objective 
emotions referring to some exte r nal obje ct, such as delight 
and displeasure and, as subforms of the latter in which, 
various tendencies uniteL^innoyance, resentment, anger, aad 
rage. Tliirdly, we have names of ^objective em otions that 
refer rather to outer^ events not expected until ihe future, 
such as hope and ^ear and, as modifications of the latter, 
worry and anxiety. They are combinations of feelings of 
8&%in with pleasurable and unpleasurable feelings and, in 
different ways, with exciting and depressing tendencies as well, 

Obviously language has produced a much greater variety 
of names for unpleasurable emotions than for pleasurable. 
This may be due either to an actual superiority in the number 
of unpleasurable forms of emotion, or it may be due t« the 
fact that unpleasurable experiences attract a higher degree 
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of attention. Probably the fall explanation involvei 
factors. |W , , , ^ ■ . .,,,,,, . 

11. (Ä tbe "basis of wSiinliineity of the feelings, 
classes of emotions, namely, the M-eaAr and the jtrong maj^ 
be distinguished. These concepts, derived from the psychical 
properties of the feeUngs, do not coincide with the concepts 
of sthenic and asthenic emotions, based upon the physical 
concomitants, for the relation of the psychological categories 
to the psycho-physical, is dependent not only on the inte 
si^ of the feehngs, but on their quality as well. 

^ yeak and moderately strong pleas ur able emotions are al« 
8^^c, while, on the contrar)', unpleasurabte em otions 1 
come ' astheni c after a longer duration, even when they are 
of a low^ degree of intensity, as, for example, care and 
anxiety. Finally, the strongest emotions, such as . fright, 
worry, rage, and even excessive joy, are always jLstbenic 
The discrimination of the psychical intensity of emotions '\ 
accordingly of subordinate significance, especially since e 
tions that agree in all other respects, may not only 1 
different degrees of intensity at different times, but may c 
the same occasion vary from moment to moment. Tlien too, 
since this variation from moment to moment is essentially 
determined by the sense-feelings that arise from the accom 
panyjng physical phenomena, in accordance with the pril 
ciple of the intensification of emotions discussed above (p. 1911 
it is obvious that sthenic and asthenic character which 
due originally to certain physiological conditions, often has 
a more decisive influence even on the psychological chai'actfir 
of the emotion than the primary psychical intensity itself. 

12. The third distinguishing characteristic of emotions, 
the form of occurrence, is more important Here we distinguish 
three classes. First, there are st^dden, imiptire emotions, 
Bach as surprise, astonishment, fright, disappointment, and rage. 
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They all reach their maximum very rapidly and then gradually 
sink to a ijuiet affective state. Secondly, we have _graduaU y 
arising emotions, such as anxiety, doubt, care, moumftilnesa, 
expectation, and in many cases joy, anger, worry. These 
rise to their maximum gradually and sink in the same way. 
As a third form, and at the same time a modification of 
the class just mentioned, we have intermittent emotions, in 
which several periods of rise and fall follow one another 
alternately. All emotions of long duration belong in this 
last class. Thus, especially joy, anger, moumfulness, and 
the most various forms of gradually arising emotions, come 
in waves and often permit a distinction between periods of 
increasing and those of decreasing emotional intensity. The 
sudden, irruptive emotions, on the contrary, are seldom in- 
termittent. They are intermittent only in cases in which 
the emotion may belong also to tbe second class. Such 
emotions of a very changeable form of occurrence are, for 
example, joy and anger. They may sometimes be sudden 
and irruptive. In such cases, to be sure, anger generally 
becomes rage. Or such emotions may gi-adually rise and 
fall; they are then generally of the intermittent type. In 
their psycbo-pbysical concomitants, the sudden irruptive emo- 
tions are all asthenic, the gradually arising emotions may 
by either sthenic or asthenic, ^ , 

12 a. The form of occun-ence, fjien, however eharocteristic " 
it may be in aingle cases, is just as little tt fixed criterion for 
the pBychological claBsification of emotions aa is the intensity of 
the feelings. Obviously a psychological clasBification can be 
based only on tbe quality of the affective contents, while in- 
tensity and form of occurrence may furnish the means of sub- 
division. The way iu which these conditiona ore connected 
with one another and with the accompanying physical phenomena 
and through these with uecoDdary sense-feelings, shows the 
emotiona to be most highly composite psychical compounds which 
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are therefore in single cases exceedingly variable, A claa 
tioD whicii IB in iiny degree eshanstive must, therefore, sub- 
divide such varying emotiona as joy, anger, fear, and anxiety 
into their BubfonUB, according to their modea of occurrence, ac- 
cording to the intensity of tbeir component feelingK, and final 
according to their physicn] concomitanta, which phyaical i 
comitants are dependent on both the psychical factors tnentioneV 
Thus, for example, we may distinguish a strong, a weak, 
a vnriahle form of anger, a sudden, a gradually arising, 
an intermittent form of its occurrence, and tinaUy a stheni 
asthenic, and a mixed form of its expressive movements. 
the paychologieal explanation, an account of the causal int« 
connection of the single forms in each particular case is to 
more important than this mere claseification. In ' giving e 
an account, we have to deal in the case of every emotion with 
two factors: first th e' ijual iiu an d inle itsity of the component 
feelings, and second, the fd ^idity of t he micc essUm of these 
feelings. The first factor determines the^ general character of 
the emotion, the aecofrtl it s in te nsity in part, and more especially 
its form of occurrence, while both together determine its phyaical 
accompaniments and the psycho-physical changes reaulting f 
the aense-feelinga connected with these accompanying phenomeaij 
(p. 189). It is for this very reason that the physical com 
comitanta are as a rule to be called psycho-fhyncal. The t 
preasions "psychical" and "psyoho-phyaical" should not, howevei 
he regarded as absolute opposites in auch a case as this whoi 
we have to do merely with symptoma of emotion. Wo apeg 
of psychical emotional phenomena when we mean those that d 
not show any immediately perceptible physical symptoma, 
when such symptoms can be demonstrated with exact apparattti 
(aa, for example, changes in the pulse and in respiration), 
the other hand we apeak of psycho-physical phenomena in tho8| 
cases which can be immediately recognized as two-sided. 



SattreiiMi. Haass, Versuch Ober die Leidenschaften, 2pta,, 180 
(This is a comprehensive resume of the older psychology). BaiK, ' 
The Emotions and the Will, 3rd. ed, 1888. Ribot, Psychologie dea 
sentiments, 189fi, Bocbdon, L'eipression des emotions et des ten- 
dances dona le longage, 1892. Lebmann, Die fiauptgesetee des menioh- 
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§ 14, VOLITIONAL PROCESSES, jj ^t^:^, i 

1. Every emotion, made up, aa it is, of a unified series 
of interrelated affective processes, may terminate in one of 
two ways. It may give place to the o rdinary ^^^ble.and 
rel^vely unemotional coiyse^of. feelings. Such affective proc- 
esses that fade out without any special result, constitute the 
enwiiona in the strict sense, such as were discussed in the 
last paragraph. In a second class of cases the emotional 
process may pass into a sudden change in ideational and 
affective content, which brings the emotion to an instanta- 
neoua close; such changes in the sensational and affective 
state which are prepared for by an emotion and bring about 
its sudden end, are called volitiotuil acts. The emotion to- 
gether with its result is a volitional process. 

A voUtional process i s tlmg related to aff emotipp as a 
process of a higher ata^ e. in the same way that an emotion 
is related to a feeling. Volitional act is the name of only 
one part of the process, that part which distinguishes a 
yohtion from an emotion. The way for the development of 
volitions out of emotions is prepared by those emotions in 
connection with which external pantomimetic expressive move- 1 
ments {p. 189) appear. These expressive movements appear 
chiefly at the end of the process and generally hasten its 
completion; this is especially true of anger, hut to some ex- 
tent also of joy, care, etc. Still, in these mere emotions 
there is an entire absence of those changes in the train of 
ideas, which changes are the immediate causes of the mo- 
mentary transformation of the emotion into volitions, and 
are also accompanied by chflxacteriatic feelings. 
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This close interconnection of volitional acts with panto- 
mimetic expressive movements necessarily leads us to con- 
sider as the earliest stages of vulitional development those 
volitions which end in certain bodily movements, which are 
in turn due to the preceding train of ideas and feelings. 
In other words, we come to look upon volition ending in 
external voHtional acts, as the earUest stages in the devel- 
opment of volitions. The so-called internal volitional acts, 
on the other hand, or those which close simply with effects 
on ideas and feehngs, appear in every case to he products 
of later development. /^ '^^ ^,^ tJ^Ui/ ■ O.t tf 

2. A volitional process that passes into an external act 
may be defined as an emotion which closes with a panto- 
mimetic movement which has, in addition to the character- 
istics belonging to all such movements and due to the quality 
and intensity of the emotion, the special property of pra- 
ducing an extemoi effect which removes the etnotions itself. 
Such an effect is not possible for all emotions, but only for 
those in which the very succession of component feehngs 
produces feelings and ideas which are able to remove the 
preceding emotion. Tliis is, of course, moat commonly the 
case when the final result of the emotion is the direct op- 
posite of the preceding feelings. The fundamental psycho- 
logical condition for vohtional acts is, tlierefnre, the contrast 
between fedings, and the origin of the fii-st volitions is most 
probably in all cases to be traced back to unpleasurable feel- 
ings which arouse external movements, which in turn produce 
contrasted pleasurable feelings. The seizing of food to re- 
move hunger, the struggle against enemies to appease the 
feeling of revenge, and other similar processes are original 
volitional processes of this kind. The emotions coming from 
sense-feelings, and the most widespread social emotions such 
as love, hat«, anger, and revenge, are thus, both in men 
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and ammals, the common origin of will. A volition is dis- 
tinguished in such cases from an emotion only by the fact 
that the former has added to its emotional components an 
external act that gives rise to feelings which, through con- 
trast with the feelings contained in the emotion, bring the 
emotion itself to an end. The execution of the volitional 
act may then lead directly, as was originally always the case, 
or indirectly through an emotion of contrasted affective _y / 
content, into the ordinary quiet flow of feelings. t- ^^' ii V **** 

3. The richer the ideational and affective contents of 
experience, the greater the variety of the emotions and the 
wider the sphere of volitions. There is no feeling or emo- 
tion that does not in some way prepare for a volitional act, 
or at least have some part in such a preparation. All feel- 
ings, even those of a relatively indifferent character, contain 
in some degree an effort towards or away from some end. 
This effort may be very general and aimed merely at the 
maintenance or removal of the present affective state. While 
volition appears as the most complex form of affective proc- 
ess, presupposing feelings and emotions as its components, 
atill, we must not overlook, on the other hand, the fact that 
single feehngs continuiUly appear which do not unite to form 
emotions, and emotions appear which do not end in voli- 
tional acts. In the total interconnection of psychical procJ 
esses, however, these three stages are conditions of one|i 
another and form the related parts of a single process whichA 
is complete only when it becomes a vohtion. In this sense ' ' 
a feeling may be thought of as the beginning of a volition, 
or a volition may he thought of as a composite affective 
process, and an emotion may be regarded as an int«rmediate 
stage between the two. . ' . ■ ' ' ' ' •■ 

4. The single feelings in an emotion wWch closes with 
a volitional act are usually far from being of equal impor- 
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tance. Certain ones among them, together with their iw* 
lated ideas, are prominent as those which are most important 
in preparing for the act. Those combinations of ideas and 
feehngs which in our subjectif e consciousness are the immediate 
antecedents of the act, are called motives of volition. Every 
motive may be divided into an ideational and an affective 
component. The first we may call the moving reason, the 
second the impeUing feeling of action. When a beast of 
prey seizes his victim, the moving reason is the sight of the 
victim, the impelhng feehng may be either the unpleasur- 
able feeling of hunger or the race-hate aroused by the sight. 
The reason for a criminal murder may be theft, removal of 
an enemy, or some such idea, the impelling feeling the feel- 
ing of want, hate, revenge, or en^y. 

When the emotions are of composite character, the reasons 
and impelling feelings are mixed, often to so great an extent 
that it would be difticult for the author of the act himself 
to decide which was the leading motive. This is due to the 
fact that the impelling feelings of a volitional act combine, 
just as the elements of a composite feeUng do, to form a 
unitarij whole in which all other impulses are subordinated 
to a single predominating one; the feehngs of hke direction 
strengthening and accelerating the effect, those of opposite 
direction weakening it. In tlie combinations of ideas and feel- 
ings which we call motives, the final weight of importance in 
preparing for the act of will belongs to the feelings, that is, to 
the impelling feelings rather than to the ideas. This follows 
from the very fact that feelings are integral components of 
the volitional process itself, while the ideas are of influence only 
indirectly, through their connections with the feehngs. The as- 
sumption that a vohtion may arise from pure int«llectual con- 
siderations, or that a decision may appear which is opposed 
to the inclinations expressed in the feelings, is a psychological 
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contradiction in itself. It rests upon the abstract concept 
of a. wiU which is transcendental and absolutely distinct from 
actual psychical volitions. 

The combination of a number of motives, that is, the 
combination of a number of ideas and feelings which stand 
out from the composite train of emotions to which they 
belong as the ideas and feelings which determine the final 
discharge of the act — this combination furnished the essential 
condition for the decelopntent of will, and also for the dis- 
crimination of the siiigle forms of v(ditio}ial action. i^tV^^ ■-/ 

Ö. The simplest case of volition is that in which a single ^ 
feeling in an emotion of suitable constitution, together with 
its accompanying idea, becomes a motive and brings the 
process to a close thi-ough an appropriate external move- 
ment. Such vohtional processes determined by a singk motive, 
may be called simple I'oUtions. The movements in which 
they terminate are often designated impulsive aclx. In 
popular parlance, however, this definition of impulse by the 
:Bimpltcity of the motive, is not sufficiently adhered to. An- . 
other element, namely, the character of the feeling that 
-Bcts as impelling force is, in popular thought, usually brought 
into the definition. All acts that are determined by sense- 
fteängs, especially common feelings, are generally called im- 
pulsive acts without regard to whether a single motive or a 
plurahty of motives is operative. This basis of discrimina- 
tion is psychologically ina]<propriate and there is no justifica- 
^tion for the complete sepai'ation to which it naturally leads 
rbetween impulsive acts and volitional acts as specifically 
distinct kinds of psychical processes. 

By impulsive act, then, we mean a sin^ volitional act, 
[;tiiat is, one resulting from a single motive, without refer- 
vace to the relative position of this motive in the series of 
effective and ideational processes. Impulsive action, thus 
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defined, must necessarily be the starting point for the de- 
velopment of all volitional acts, even though it may continue 
to appear later, along with the complex vohtional processes. 
To be sure, the earhest impulsive acts are those which come 
from sense - feeling. Thus, most of the acts of animals are 
impulsive, but such impulsive acts appear continually in the 
case of man, partly as the results of simple sense emotions, 
partly as the products of the habitual execution of certain 
volitional acts which were originally determined by complex 
motives (10), lj^-^,a^,^r SW*^^-v-t. ^'^ '^■^J 

6. Wben severalfeelingi^ and ideas in the same emotion 
tend to produce external action, and when those components 
of an emotional train which have become motives tend at 
tlie same time toward different external ends, whether related 
or antagonistic, then there arises out of tlie simple act a 
<^mvphx volitionai process. In order to distinguish this from 
a simple volitional act, or impulsive act, we call it a j-oIut>- 
tary act. 

Voluntary and impulsive acts have in common the c! 
acteristic of proceeding from sitigk motives, or from com- 
plexes of motives that have fused together and operate 
single ujiequivocal impulse. They differ in the fact that in 
voluntary acts the decisive motive has risen to predominance 
from among a number of simultaneous and antagonistic 
motives. When a clearly perceptible strife between these 
antagonistic motives precedes the act, we call the volition 
by the particular name selective act, and the process pre- 
ceding it we call a choice. The predominance of one motive 
over other simultaneous motives can be understood only when 
we presuppose such a strife in every case. But we perceive 
this strife now clearly, now obscurely, and now not at all. 
Only in the first case can we speak of a selective act in 
the proper sense. The distinction between ordinal 
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tary acts and selective acts is by no means hard and fast. 
In ordinary voluntary acts the psychical state is, however, 
more like that in impulsive acts, and the difierence between 
such impulsive acts and selective acts is clearly recognizable. 
,.,-) 1. Tlie psychical process immediately preceding the act, 
in which process the final motive suddenly gains the as- 
. cendency, is called in the case of voluntary acts resolution, 
in the case of selective acts decision. The first word in- 
dicates merely that action is to be carried out in accordance 
I with some consciously adopted motive; the second implies 
that several courses of action have been presented as pos- 
sible and that a choice has finally been made. — /^* ■-'"■ 
In contrast to the first stages of a volition, wKich cgn i 
not be clearly distinguished from an ordinary emotional pro- 
cess, the last stages of voHtion are absolutely characteristic. 
I They are especially marked by accompanying feelings that 
i never appear anywhere but in volitions, and must therefore 
I be regarded as the specific elements pecuhar to volition. 
These feelings are first of all feelings of resolution and feA- 
I vtgs of decision. Feelings of decision differ from feehngs 
[ of resolution only in the fact that the former ai-e more in- 
3. They are both exciting and relaxing feelings, and 
' may be united under various circumstances with pleasurable 
or unpleasurable factors. The relatively greater intensity 
\ of the feeling of decision is probably due to its contrast 
. with the preceding feeling of doubt which attends the waver- 
I ing between different motives. The opposition between doubt 
and decision gives the feeling of relaxation a greater intensity. 
At the moment when the volitional act begins, the feelings 
of resolution give place to the specific feeling of activity, 
Trhich has its sensational substratum, in the case of external 
, volitional acts, in the sensations of tension accompanying the 
L movement. This feeling of activity is clearly exciting in its 
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chiiracter, and may, accordjng to the special motives of the 
Tolition, be accompanied now by pleasurable, now by ud- 
pleasurable elements, which may in turn vary in the course 
of the act and alternate with one another. As a total feel- 
ing, this feeling of activity is a rising and falling temporal 
process extending through the whole act and finally passing 
into the most various feelings, such as those of fulfilment, 
satisfaction, or disappointment, or into the feelings and emo 
tions connected with the special result of the act. Taking 
the process as seen in voluntary and selective acts as cotti- 
plete volitional acts, the essential reason for distinguishing 
impulsire acts from complete vohtional acts is to be found 
in the absence of tlie antecedent feelings of resolution and 
decision. The feeling connected with the motive passes in 
the case of impulsive acts directly into the feeling of activ- 
ity, and then into the feelings which correspond to the eSecji, 

of the act. ^'^<^;^^y^./ «--^ 7C-'"'''' -■■-■■- ''^■'--- ^.«fcH 

8. The transition from gim^e to complex vohtional acts 
brings with it a number of other changes which are of great 
importance for the development of will. The first of these 
changes is to be found in the fact that the emotions which 
introduce volitions lose their intensity more and more, as a 
result of the counteraction of different mutually inhibiting 
feelings, so that finally a volitional act may result from an 
apparently unemotional affective state, To be sure, emotion 
is never entirely wanting; in order that the motive which 
arises in an ordinary train of feehngs may bring about a 
resolution or decision, it must always be connected with 
some degree of emotional excitement. The emotional ex- 
citement can, however, be so weak and transient that we 
overlook it. We do this the more easily the more we are 
inclined to unite in the sinr/k idea of the volition both the 
short emotion which merely attends the rise and action of 



J 



I 



# 14. Volüional Procusei. 209 

motive, and the resolution and execution wliich con- 
Btitnte the act itseH. This weakening of the emotions results 
mainly from the combinations of psychical processes which 
we call hiieilcciual development and of which we shall treat 
more fully in the discussion of the intercomiectioa of psy- 
diical compounds (§ 17). Intellectual processes can, indeed, 
never do away with emotions; auch processes are, on the 
contrary, in many cases the sources of new and character- 
istic emotions. A volition entirely without emotion, deter- 
mined by a purely intellectual motive, is, as already remarked 
(p. 204), a psychological impossibility. Still, intellectual de- 
velopment exercises beyond a doubt a moderating influence 
on emotions. This is particularly true whenever intellectual 
motives enter into the emotions which prepare the way for 
volitional acts. This may be due partly to the counteraction 
of the feelings which generally takes place, or it may be 
due partly to tlie slow development of intellectaal motives, 
for emotions usually are the stronger, the ntpre rapidly their 
component feelings rise, /([Vp*', / vSe« '-'-' •-■'■•*' I/ fi4f-^. t^-"' 

9. Connected with this moderation of the emotional com- 
ponents of volitions under the influence of intellectnal motives, 
is still another change. It consists in the fact that the ocf 
which closes the volition is not an external movement. The 
effect whicli removes the exciting emotion is itself a psychical 
process which does not show itself directly through any ex- 
ternal symptom whatever. Such an effect which is imper- 
ceptible for objective observation is called an intemeU voii- 
tioaal act. The transition from external to interna) volitional 
acts is so bound up with intellectual development that the 
very character of the intellectnal processes themselves is to 
be explained to a great extent by the influence of vohtions 
on the train of ideas (§ 15, 9). The act that closes the 
volition in such a case is some change in the train of ideas. 
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which change follows the preceding motiyea as the result of 
some resolution or decision. The feelings that accompany 
these acts of immediate preparation, and the feeling of ac- 
tivity connected with the change itself, agree entirely with 
the feelings observed in the case of external volitional acts. 
Furthermore, action is followed by more or less marked 
feelings of satisfaction, of removal of preceding emotional 
and affective strain. The only difference, accordingly, be- 
tween these special volitions connected with the intellectual 
development and the earlier forms of volition, is to he found 
in the fact that here the final effect of the volition does not 
show itself in an external bodily movement. 

Still, we may have a bodily movement as the secondary 
result of an internal volitional act, when the resolution refere 
to an external act to be executed at some later time. In 
such a case the act itself always results from a second, later 
volition. The decisive motives for this second process come, 
to be sure, from the preceding int«mal volition, but the two 
are nevertheless distinct and different processes. Thus, for 
example, the formation of a resolution to execute an act in 
the future under certain expected conditions, is an internal 
volition, while the later performance of the act is an ex- 
ternal action different from the first, even though requiring 
the first as a necessary antecedent. It is evident that where 
an e.xtemal vohtional act arises from a decision after a conflict 
among the motives, we have a transitional form in which 
it is impossible to distinguish clearly between the two kinds 
of volition, namely, that which consists in a single unitary 
process and that which is made up of two processes, that 
is, of an earlier and a later volition. In such a transitional 
form, if the decision is at all separated in time from the 
act itself, the decision may be regarded as an internal voli- 
tional act preparatory to the execution. 
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10. These two changes which take place during the de- 
velopment of will, namely, the moderation of emotions and 
the renderiug -independent of internal volitions, are changes 
of a progressive order. In contrast with tliese there is a 
tkird process which ia one of retrogradatimi. When complex 
volitions with the same motive are often repeated, the conflict 
between the motives grows less intense; the opposing motives 
that were overcome in earlier cases grow weaker and finally 
disappear entirely. The complex act has then passed into ^ 
a simple, or impulsive act. This retrogradation of complex 'ij t 
volitional processes shows clearly the utter inappropriateness / 
of the limitation of the concept "impulsive" to acts of will 
arising from sense-feelings. As a result of the gradual elim- 
ination of opposing motives, there are intellectual, moral, 
and aesthetic, as well as simple sensuous, impulsive acte. / if ' '' 

This regressive development is but one step in a process 
which unites all the external acts of living being, whether they 
are volitional acts automatic reflex movements, "When or 
the habituating practice of certain acts is carried further, 
the determining motives finally become, even in impulsive 
acts, weaker and more transient The external stimulus I 

originally aroused a strongly affective idea which operated as 
a motive, but now the stimulus causes the discharge of the 
act before it can arouse an idea. In this way the impulsive 
movement finally becomes an automatic movement. The more 
often this automatic movement is repeated, the easier it, in 
turn, becomes, even when the stimulus is not sensed, as, for 
example, in deep sleep or during complete diversion of the 
attention. The movement now appears as a pure physio- 
logical reflex, and the volitional process has become a simple 
re/ter process. 

This gradual reductiim of volitional to mechanical proc- 
esses, which depends essentially on the elimination of all 
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the psychical elemente between the beginning and end of 
the act, may take place either in the case of moyements 
that were originally impulsive, or in the case of movements 
which have become impulsive through the retrogradation of 
voluntary acts. It is not improbable that all the reflex move- 
ments of both animals and men originate in this way. As 
evidence or this we have, besides the above described re- 
duction of volitional acts through practice to pure mechanical 
processes, also iSie ^ur^sc^^charactßr jjf j&flexsä ^ .which 
points to the presence at some time of purposive ideas as 
motives. Furthermore, tlie fact that the movements of the 
lowest animals are all evidently simple vohtional acts, not 
reflexes, tells for the same view, so that here too there 
no justification for the assumption frequently made that acte' 
of will have been developed from reflex movements, Finally, 
we can most easily explain from this point of view the fact 
mentioned in § 13 (p. 189), namely, that expressive movetntnts 
may belong to any one of the forms possible in the ac( 
of estemal acts. Obviously the simplest movements are 
pidsive acts, while many comphcated pantomimetic move-* 
ments probably came originally from voluntary acts which 
passed first into impulsive and then into reflex movements. 

I Observed phenomena make it necessary to assume that the 
retrogradations that begin in the individual life are gradu- 
j ally carried further through the transmission of acquired 
\j dispositions, so that certain acts which were originally v 
j untary may appear from the first in later descendants 
impulsive or reflex movements {^ 19 and S 20J. 
10&. For reasons .^mily to those. gWea in the case gf e: 
tions, the observation of vtnitionul processes which come into 
perieace by chance, is an inadequate and easily misleading 
method for estiihllshing the actual facts in the case 
internal or external volitionaj acts are performed 
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either the theoretical or practical demAnda of life, onr intereat 
is too much taken up in the action itself to allow Us at the 
eame time to observe with exactneea the paychical processes that 
ore going ou. In the theories of volition, given fay older psy- 
ohologists — theorie» that very often cast their shadows in the 
acience of to-day — we have a clear exhibition of the unde- 
veloped state of the methods of psychological observation. Ex- 
ternal acts of will are the only ones in the whole sphere of 
volitional processes that force iheniBelves emphatically on the 
attention of the observer. As a, result the tendency was to 
limit the concept will to external volitional acts, and thus not 
only to neglect entirely the whole sphere so important for the 
higher devolopmeot of will, namely, internal volitional acts, but 
also to pay very little attention to the components of the voli- 
tion which are antecedent to the external acts, or at most to 
pay attention only to the more striking ideational components 
of the motive. It followed that the close genetic inttroonnec- 
tion between impulsive and voluntary acts was not observed, 
and that the former were regarded as not belonging to will, 
but as closely related to reflexes, ^ill was thus limited to the 
voliint«7 and selective actions. Furthermore, the one-sided 
consideration of the ideational components of the motives led 
to a complete neglect of the development of volitional acts 
from emotions, and the singular idea found acceptance that 
volitional acts are not the products of antecedent motives and 
of psychical conditions which act upon tbeae motives and bring 
one of them into the ascendency, but that volition is a process 
apart team the motives and independent of them, a product of 
a metaphysical volitional faculty. This faculty was. on the 
ground of the limitation of the concept volition to voluntary 
acts, even deGned as the choosing faculty of the mind, or as 
the faculty for preferring one trom among the various motives 
that influence the mind. Thus, instead of deriving volition from 
iti antecedent psychical conditions, only the final result, namely, 
the volitional act, was used to build up a general concept which 
was called tciü, and this class-concept was treated in accordance 
with the faculty -theory as a flrst cause from wfaich all concrete 
volitional acts arise. 

It was only a modification of this abstract tbeorj- when 



214 



n. Pmjehieai Compounds. 



ScHOPEKHAUEB and, following Urn, many modem psycbologiat 
and philosophers declared that volition in itaelf ia an "uncon- 
scious" occurrence which comes to conaciouaneBs only \a its 
result, the volitional act. In thia case, obviously, the inade- 
quate observation of the volitional process preceding the act, 
has led to the assumption that no such proceBs exists. Here, 
agBJn, the whole variety of concrete volitional procesBes is sup- 
planted by the concept of a single unoonsoious will, and the 
result for psychology is the same as before: in place of a com- 
prehension of real psychical processes and their combination, 
an abstract concept is »et up and then erroneously looked upon 
as a general cauee. 

Modern psychology and even experimental psychology is still 
to a great extent under the control of this deep-rooted abstract 
doctrine of will. In denying from the firat the possibility of 
explaining an act by the concrete psychical causality of the 
antecedent volitional process, this theory leaves as the only 
characteristic of an act of wiU the sum of the sensations which ac- 
company the external act, or may, in caaes where the act has 
often been repeated, immediately precede the act as pale memory- 
images. The physical excitations in the nervous system are 
regarded as the causes of the act. Here, then, the question of 
the causality is taken out of psychology and given over to 
physiology instead of to metaphysics, as in the theory discussed 
before. In reality, however, it is here too lost in metaphysics 
in attempting to cross to physiology. For physiology must, as 
a» empirical science, abandon the attempt to give a complete 
causal explanation of the physical processes accompanying a 
complex volitional act, from the antecedents of these processes, 
not only for the present, but for all time, because this leads 
to the problem of an infinite succession. The only poaaihle 
basis for such a theory is, therefore, the principle of material- 
istic metaphysics, that the lo-called material processes are all 
that moke up the reality of things and that psychical processes 
must accordingly be explained from material processes. But it 
is an indispensable principle of psychology as an emptriatl 
Bcience, that it shall investigate the facts of psychical processes 
as they are presented in immediate experience, and that it shall 
iir interconnections from points of view which 
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are eotirely foreign to the facts themBelvea (§ 1 and p, 18 eq.). 
It is impossible to find out how a volition proceeds, in any 
way other than by following it exactly as it is presented to us 
in immediate experience. la this experience, however, volition 
is not presented as an abstract concept, but as concrete single 
volitions. Of any particular volition , too , we know nothing 
except what is immediately perceptible in the procesa. We can 
know nothing of an unconscious or, what amounts to the same 
thing for psycliology , a material process which ia not imme- 
diately perceived but merely sseumed hypothetically on the basis 
of metaphysical presuppositions. Such metaphysical asHumptions 
are obviously mere devices to cover up an incomplete or en- 
tirely wanting psychological observation. 

BAferaiiaM. Review of the chief Theories of Volition: Volkmann, 
Lehrbuch der Psychologie, vol. II, § 147 (Herbartian IntellectualiEm). 
Baumann, Handbuch der Moral, 1879, and Philos. Monatshefte, vol, 17 
(ordinary viewl. MÜnsteeuerg, Die Willenshandlung, 1888 Ipsycho- 
phyeical materialism!. In opposition to all these theories see 'Wundt. 
Philos. Studien, vols. I and 6, and Lectures on Hum. and Animal 
Psych., lecture« 14 and 15. -__»-/<, Ci.^-''- 

11. The exact observation of volitiDnal proceaaes is, for 
the reasons given above, impossible in the case of volitional 
acts that come naturally in the course of life; the only way 
in which a thorough psychological investigation can be made, 
ia, therefore, through experimental observation. To be sure, 
we can not produce volitional processes of every kind when- 
ever we wish to do so, but we must limit ourselves to the 
observation of such processes as can be easily influenced 
through external means, namely, such as begin with external 
stimulations and terminate in external acts. The experiments 
which serve this purpose are called reaction experiments. 
They may be described in their essentials as follows, A 
vohtional process of simple or complex character is incited 
by an external sense-stimulus and then after the occurrence of 
certain psychical processes which serve in part as motives, the 
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Tolition is brought to an end by a motor reaction, Reactioi 
experiments have a eecond and more general significance i 
addition to their significance as means for the analysis of volif 
tional processes. They furnish means for the measurement a 
the rate of certain psychical and psycho-physical processes. I 

The simplest j^eaction picp priinft]|t. tliat can be tried is as 
follows. A short interval (Si — 'S sec.) aft-er a signal that 
serves to concentrate the attention, an external stimulus is 
allowed to act on some sense-organ. At the moment whea 
the stimulus is perceived, a movement that has been > 
termined upon and prepared before, as, for example, a movi 
ment of the hand, is executed. The psychological conditions 
in this experiment correspond essentially to those of a simple 
volition. The sense impression serves as a simple motive, 
and this is to be followed invariably by a particular . 
If now we measure objectively by means of either graphll 
or other Chronometrie apparatus, the interval that elapa 
between tlie action of the stimulus and the execution of t 
movement, it will be possible, by frequently repeated i 
periments of the same kind, to become thoroughly acquaJnteJ 
with the subjective processes that make up the whole reac- 
tion, while at the same time the results of the objective 
measurement will furnish a check for the constancy or j 
eible variations in these subjective processes. This check i 
especially useful in those cases where some condition in t 
experiment, and thereby the subjective course of the rolitii 
itself, is intentionally modified. 

12. Such a modification may, indeed, be introduced e 
in the simple form of the experiment just described, by vary- 
ing the way in which the reactor prepares, before the ap- 
pearance of the stimulus, for the execution of the act. 
When the preparation is of such a character that expecta- 
tion is directed toward the stimulus which is to serve as a 
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motive, and the eKtemal act does not take place until the 
stimulus is clearly recognized, tliere results a complete foi-m 
of reaction, or the form knovra as sensorial reaction. When, 
on the other hand, the preparatorj- expectation is so directed 
toward the motive which is to arouse the act, that the move- 
ment follows the reception of the stimulus as rapidly as 
possihle, there results a shortened form of reaction, or tlie 
80-cälled mttseular reaction. In tlie first case the ideational 
factor of the expectation is a pale memory image of the 
familiar sense impression. When the period of preparation 
is more extended, this image oscillates between altemating 
clearness and obscurity. The affective element is a feeling 
of 'expectation that oscillates in a similar manner and is 
connected with sensations of strain from the sense-organ to 
be afiected, as, for example, with tension of the tympanic 
membrane, or of the ocular muscles of accommodation and 
movement. At the moment when the impression arrives the 
preparatory feelings mentioned are followed by a compara- 
tively weak relieving feeling of surprise. This surprise in 
^um gives place to a clearly subsequent arousing feeling 
of activity which accompanies the reaction movement and 
appears In conjunction with the inner tactufil sensations. In 
the second case, on the other hand, where the reaction is of 
the shortened form, we may observe during the period of 
preparatory expectation a pale, wavering memory image of 
die motor organ which is to react {e. g., the hand] together 
with strong sensations of strain in the same, and a fairly 
continuous feeling of expectation connected with these sen- 
sations. At the moment when the stimulus arrives the state 
of expectation gives place to a strong feeling of surprise. 
There connects itself, then, with this surprise both the 
feeling of activity which accompanies the reaction and also 
the sensations that arise in the reaction. 3o rapid is this 
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coonectjon that the surprise and tlie subsequent state 
not distinguished at all, or at most only very vaguely. 
Complete reaction-time is on the average 0.210 — 0.290 sec. 
(the shortest time is for sound, the longest for light}, with 
a mean variation of 0.020 sec. for the single observations. 
Shortened reaction-time is 0.120 — 0.190 sec, \sith a mean 
variation of 0.010 sec. The different values of the mean 
variation in the two cases are chiefly important as objective 
- checks for the discrimination of these forms of reaction'). 
-J^fWU 13- ßy introducing special conditions we may make 
/ complet« and shortened reactions the starting points for the 

study of the development of volitions in two different direc- 
tions. Complete (sensorial) reactions furnish the means of 
passing from simple to complex volitions because we can in 
this case easily insert different psychical processes between 
the perception of the impression and the execution of the 
reaction. Thus we have a voluntary act of relatively simple 
character when we allow an act of cognition or discrii 
tion to follow the perception of the impression and then 

li Complete and ehorteued formE of reaction are furthei 
tinguuhed by the characterietic fact that in long aeries of these 
two classes of reactions no early reactions or mistaken reaetions ap- 
pear among the complete reactioaB, while thej are very frequent 
among the shortened reactions. Both early leactions and mistaken 
reactiona may be observed when the true stimulus is, in frequently 
repeated expetiment^, preceded at a uniform interval by a prepara- 
tory EigsaL An early reaction is one in which the reactor moves hia 
hand before the arrival of the signal agreed upon. A mistaken reac- 
tion is one in which the reactor moves in response to some acci- 
dental sensory stimulas. The re action -times for sensations of taste, 
smell, temperatnre, and pain are not reckoned in the figures given. 
They are all longer. The differenceB are, however, obvionsly to be 
attributed to purely physiological conditions {slow transmiBsioii of the 
stimulation to the nerve-endings, and in the case of pain slower 
central condaction;, so that tliey are of no very great interest for 
psychology- 
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the movement depend on this second process. In this case, 
not the immediate impression, but the idea that results from 
the act of cogniticm or discrimination is the motive for the 
act to be performed. This motive is only one of a greater 
or smaller number of equally possible motives that could 
have come up in place of it ; as a result the reaction move- 
ment takes on the character of a voluntary act. In fact, we 
may obsene clearly the feeling of resolution antecedent to the 
act and also the feelings preceding the feeling of resolution 
and connected with the perception of the impression. This is 
stilt more emphatically the case, and the succession of idea- 
tional and aSective processes is at the same timo more com- 
plicated, when we bring in still another psychical process, as, 
for example, an association, to serve as the motive for the 
execution of the movement. Finally, the voluntary process 
becomes one of ciioice when, in such experiments, the act is 
not merely influenced by a plurality of motives in such a 
way that several must follow one another before one de- 
termines the act, but when, in addition to that, one of a 
number of possible different acta is decided upon according 
to the motive presented. This takes place when preparations 
are made for different movements, for example, one with the 
right hand, another with the left hand, or one with each of 
the ten fingers, and tlie condition is prescribed for each move- 
ment that an impression of a particular quahty shall serve 
as its motive, for example, thß impression bine for the right _ 

hand, r«d for the left. /i^^^y- ^./(>* * '"' - «-'■*-'^^^*>*-*-'* 

14. Shortened (muscular) reactions, on the contrary, may 
be used to investigate the retrogtradation of volitional acts as 
they become reflex movements. In this form of reaction the 
preparatory expectation is directed entirely towards the ex- 
ternal act which is to be executed as rapidly as possible, 
so that voluntary inhibition or execution of the act in ac- 
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cordance with the special character of the impression can 
here not take place. In other words, a transition from 
simple to complex acts of will, is in this case impossible. 
On the other hand, it is easy by practice so to habituate 
one's self to the invariable connection of an impression and 
ft particular movement, that the process of perception fades 
out more and more or takes place after the motor impulsb 
so that finally the movement becomes just like a reflex moT( 
ment. This reduction of volition to a mechanical process, ' 
shows itself objectively most clearly in the shortening of the 
objective time to that observed for pure reflexes, and shows 
itself subjectively in the fact tliat for psychological obser- 
vation there is a complete coincidence in point of time, of 
impression and reaction, while the characteristic feeling of 
resolution-gradually disappears entirely^ 

14a. l^he cftroucimetric experiments familiar in experimental'' 
peychology unaer the name of "reootion experiments", are im- 
portant for two reiiaona: flrat, as aids in the analysis of voli- 
tional processes, and secondly, aa means for the investigation of 
the temporal course of psycbical procesBea in general. Tbia 
twofold importance of reaction experiments reflects the central 
importance of volitions. On the one baud, the simpler proc- 
esees , feetings , emotions , and their related ideas , are com- 
ponents of a complete volition ; on tbc other, fdl possible forms 
of the interconnection of psychical compounds may appear as 
components of a volition. Yolitioual processes tire, consequently, 
appropriate eubjecte to form the links betweC'u what has gone 
before and the topic to be discussed iu the next chapter, namely, 
the interconnection between psychical compounds. 

For a "reaction esperiment" which ia to be the basis of an 
analysis of a volitional process or any of its component psychical 
procesBea, we must have Erst of all exact and sufflciently fine 
[reading with exactness to -n^ViT ^'^°-) cltronovietric apparatus 
(electric clock or graphic register). The apparatus must be bo 
arranged that we ca>j determine exactly the moment at which— 
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the etimiUue acts and that at which the subject reacts. This 
can be accomplished by allowing the stimulus itself (sound, light, 
or tactual stimulus), to cloee au electric current that sets au 
electric clock, reading to ygViF ^^'^'i ''^ motion, and then allow- 
ing the observer, by means of a simple movement of the hand 
which raises a telcgraph-key, to break the current again at the 
moment at which he perceives the atimulus. In this way we 
may measure simple reactions vaiied in ttiffei-ent ways (complete 
and shortened reactions, re actio us with or without preceding 
aignalsj, or we may bring into the procesB various other psy- 
chical acts ( discriminations, cognitions, associations, selective 
processes] which may be regarded either as motives for the voli- 
tion or as components of the general interconnection of psychical 
compounds. A simple reaction always includes, along with the 
volitional process, purely physiological factors (conduction of the 
sensory excitation to the brain and of the motor excitation to 
the muscle). If, now, we insert further psychical processes (dis- 
criminations, cognitions, associations, acts of choice), a modifica- 
tion which can be made only when complete reactions are em- 
ployed, the duration of clearly definable psychical processes may 
be gained by subtracting the interval found for simple reactions 
from those Ibund for the compound reactions. In this way it 
has been determined that the time required for the cognition 
and for the discrimination of relatively simple impressions (colors, 
letters, short words) is 0.03 — 0.05 sec. ; the time of association 
ia 0.3 — 0.8 sec. The time for choice between two movements 
(right and left hand) is 0.06 sec, between ten movements (the 
t«n fingers) 0.4 sec, etc. As already remarked the value of 
these figures is not their absolute magnitude, but rather their 
Utility aa checks for introspection. Furthermore, we may at 
the same time apply this introspective observation to processes 
aabjeot to conditions which are prescribed with eiactness by 
of esperimental methods and which may therefore be 
repeated at pleasure. One must not lose sight of the fact that 
as the reaction processes become more and more complex, the 
figures given can be less and less definitely assigned to special 
clearly differentiated psychical processes. Thus, a choice process 
or an association process is composed of a great number of 
, elementary processes which in different individual cases are com- 
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bined in difierent ways and appear in difiereut degrees of cota-j 
pleteness. Tbe reeult is that tbe average time found by tryingfl 
a. large number of experimentB gives a certain relative i 
of tbe complexity of the processes, but do absolute iudioatioB 
of tbe duration of any single definitely distinguishable psycbiciU 
phenomenon. In general it is to be noted that reaction ex- 
periments are among the most difficult of investigation in ex- 
perimental psychology, if they ore to be conducted in such s 
way OS to have any value for psychology. Tbey require tlis 1 
greatest technical care, the collection and statistical treatment otM 
a large number of ohaervations ; and they require also thaj 
highest degree of practice in introspection. Unfortunotely, i 
■ conditions'' are not met in all cases. Sometimes for reachin^l 
conclusions in regard to the nature of psychical processes aps T 
based upon a few cursory observations. Or else the individual 
differences, in the reaction times of different reactors, as dis- 
covered in a few experiments, which differences carry in them- 
selves no evidence of being anything but chance variations, are 
treated as "typical" differences. Wten tbe experiments are 
carried out witb proper care these individual differences [whii^ 
belong to the discussions of psychological cbaracterology, 
appear more and more. As tbe individual differeoces disappea 
the influence's of the variable conditions, such as differences i 
preparation and in tlie direction of attention, become 
clearly apparent. 

a«tereiio«i. Doni^bs, Archiv f. Anat. u. PhyeioL 1868 (the i 
attempt to work out the value 'of reaction experiments for psycfaoM 
Ogj]. ExNEB, Pflüger's Archiv, wol. 7, Wundt, Philos. Studien, vol. I 
[on psychological methods). Mebkel, same, vol. 2. Cattell, sama,'^ 
vols. 3 and 4. L. Lange, same, vol. 4. Ai.echsieff, same, vol. 16. ' 
Ekaepelin, lieber die Beeinflussung einfacher psychischer Vorgänge 
durch einige Araneimittel, 1893. WuNDT, GrundzOge der phys. Psych. 
vol. 11. chap. 16, and Lectncas on Hum. and Anim. Psych., lecture 18. 
(Figures 19 and 50.; ' , 
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§ 15. CONSCIOUSNESS AND ATTENTION. 

1. Every psychical compound is composed of a number 
of psychical elements which usually do not all begin or end 
at exactly the aathe moment. As a result, the interconnec- , 
tion which unites the elements into a single whole always 
reaches beyond the individual compounds, so. that different 
simultaneous and successive compounds are united, though 
indeed somewhat more loosely than are the elements within 
a single compound. "We call this interconnection of psychical 
compounds consciousness. 

Consciousness, accordingly, does not mean something that 
exists apart from psychical processes, nor does it refer merely 
to the sum of these processes without reference to how they 
are related to one another. It is the name for the general 
synthesis of psychical processes, in which general synthesis 
the single compounds ai-e marked off as more intimate com- 
binations. A state in which this ipterconnection is inter- 
rupted, as deep sleep or a faint, is called an unconscious 
state; and we speak of "disturbances of consciousness" when 
abnormal changes in the combination of psychical compounds 
arise, even though the compounds themselves show no internal 
changes whatever. 
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2. GoQsci}>usneaG(^, stands under the same external coi 
ditions as psychical phenomena in general. Indeed, ( 
sciousness is merely another name for these phenomena, 
ferring more particularly to the mutual relatione of the com- 
ponents of these phenomena to one another. As the substratum 
for the manifestations of an individual consciousness we have 
in every case an individual animal organism. In the case 
of men and similar higher animals the cerebral cortex, in 
the cells and fibres uf which all the organs that stand in 
relation to psychical processes are represented, appears 
the immediate organ of this consciousness. The compli 
interconnection of the cortical elements may be looked upi 
as the physiological correlate of the interconnection of psy^l 
chical processes in consciousness, and the differentiation 
the functions of different cortical regions, as the physiological 
correlate of the great variety of single co 
The differentiation of functions in the central organ 
.deed, merely relative; every psychical compound reqi 
the cooperation of numerous elements and many cent 
regions. When the destruction of certain cortical regit 
produces definite disturbances in voluntary movements 
sensations, or when such a destruction interferes which thai 
formation of certain classes of ideas, it is perfectly justifiable 
to ccmclude that these regions furnish certain indispensable 
links in the chain of physical processes which run parallel 
_to the psychical processes in question. Tho assumptions often 
I made on the basis of these phenomena, that there is in the 
' brain a special organ for the faculties of speech and writing, 
I or that visual, tonal, and verbal ideas are stored in special 
I cortical cells, are not only the results of the grossest phy- 
I fflological misconceptions, but they are irreconcilable with 
psychological analysis of these functions. Psychologic! 
regarded, these assumptions are nothing but modem 
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of that most unfortunate form of faculty-psychology known 
as phrenology. 

2tt. The facts that have been discovered in regard to the 
localization of certain pBycIio-physical functions in the cortex, 
are derived portly from pathological and anatomical observations 
ou men, and pai'tly from experiments on animals. They may 
be summed up as follows : 1} Certain cortical regions correspond 
to certain peripheral sensory and muscular regions. Thus, the 
cortex of the occipital lobe is connected with the retina, a part 
of the parietal lohe is connected with the tactual surface, and 
a part of the temporal lohe with the auditory organ. The 
central ganglia of special groups of muscles generally lie directly 
next to, or between tlie sensory centre» functionally related to 
them. 2] Certain complex disturbances have been demonstrated 
03 occurring when certain cortical regions which are not dii-ectly 
connected with peripheral organs, but are inserted between other 
central regions, fail to carry out their functions. The only 
relation of this kind which has been proved beyond a doubt, 
is that of a certain region of the frontal lobe to the functions 
of speech. The front part of this region is connected in par- 
ticular with the articulation of words (its disturbance results 
in interference with motor coordination, "ataxic aphasia"), the 
part further back is connected with the fonnation of word ideas 
(its disturbance hinders sensorial coonUnation and produces iu 
this way the so-called "amnesic aphasio"). It is also observed 
that these functions are as o rule confined entirely to the leß 
frontal lobe and that generally apoplectic disturbances in the 
right lobe do not interfere with speech, while those in the left 
lobe do. Furthermore, in all these cases, in both simple and 
complex disturbances, there is usually a gradual restoration of 
the functions in the course of time. This is probably effected 
by the vicarious functioning of some, generally a neighbouring, 
cortical region in place of that which is disturbed (in disturb- 
onces of speech, perhaps it is the opposite, before untrained, 
aide that comes into play). Localization of other complex psy- 
chical functions, such as processes of memory and association, 
has nut yet been demonstrated with certainty. The name 

Wu»i,i, i;,i\,oiaty. % edit 16 
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"peychiooJ centrea", applied to certain cortical re^pona by i 
BnatonÜBts, is for the pretieot at least based eacluBively e 
on the very queationahle interpretation of experimenta on nnimidi 
or elae on the mere anatomical fact that no motor ( 
fibres running directly to these region» can be found, and ( 
in general connective fihrCH are here developed relatively l&ti 
The cortex of the frontal brain is such a region. In the hninu 
brain it ie noticeable for its large development. It faas been 
observed in many cases that disturbances of this part of the 
brain soon result in marked inability to concentrate the atten- 
tion or in other inteUectnal defects which are poaaibly rcduce- 
able to this ', and irom these observations the hypothesis has 
been made that this region is to be regarded as the seat of the 
function of apperception which will be discuased later (4), 
of all those componenta of psychical experience in which, as j 
the feelings, the unitary interconnection of mental life finds ■ 
expreasion [comp. p. 99). This hypothesis requires, however, J 
firmer empirical foundation than it has at present. Il 
noted that certain cases which differ from the first ( 
tinned, is the fact that a partial injury of the frontal lobe i 
sustained without any noticeable disturbance of intelligence, are 
by no means proofs against this hy|)otbesis. There is much 
evidence to show that just here, in the higher centres, local 
injuries may occur without any apparent results, This is probal 
due to the great complexity of the connections and to the vajrioi 
ways in which the different elements can, therefore, take 1 
places of one another. The expression "centre " 
cases is, of course, employed in the sense that is justified 1 
the general relation of psychical to physical functions, ^at t 
in the sense of a parallelism between the two classes of elementary 
processeH, the one regarded from the point of view of the natural 
Bcieuces, the other from that of psychology {comp. p. 2 and 
§ 22, 9). 

BataintMi. H. Ml'nk, Ueber die Functionen der SroBUmrinde, 
1691. Flechsig, Gehirn und Seele, 2nd. ed. 1896, and Kenrol. Cen* 
tralbl., No. 21, 1898. Wundt, PhiloB. Studien, vol. 6, and Örnndafl^ 
der pbys. Psych,, vol. I, chap, ö, und Lect, on Hum. and Anim, Psych., 
lecture 30. On the Speech Centre : WUHDT, Völkerpsychologie, vol, I, 
Pt. 1, chap. 5. 
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3. The intercoiiDectioa of psychical processes, which con- 
stitutes what we understand under the concept consciousness, 
is in part a smultaneous, in pai't a gy^cessive interconnection. 
Thff ^ nm offtll tlm processes _pr es ent at a given moment is . 
always a unitar}'~wTiole whose parts are more or le ss close | j' 
united. This is what constitutes the ^imultaneon s'Wi^xcan- 
nection. On the other hand, a present stat e is derived dir efAly 
from that which immediately preceded it, in one of two ways. 
id others change their 



a, , Either certain processes disappear 

course and still others arise, or else a state o f unconsgifl ug.- 
~neBa intervenes and the new processes are brought into relar 
tioo with those which were present before, These are what 
constitute successive interconnections. In all these cases the 
scope of the single combinations between preceding and 
following processes determines the state of consciousness. 
CoQBciousnesa gives place to unconsciousness when this iutei-- 
coimection is completely interrupted, and it is more incomplete 
the looser the connection between the processes of the moment 
and those preceding it. Thus, after a period of unconscious- 
ness the normal state of consciousness is generally only slowly 
recovered through a giadual reestablishment of relations with 
earlier experiences. 

So we come to distinguish grades of consciousness. The 
lower limit, or zero grade, is unconsciousness. This con- 
dition, which consists in an absolute absence of all psychical 
interconnections, is essentially different from the disappearance 
of single psychiaü contents from consciousness. The latter 
is continually taking place in the flow of mental processes. 
Complex ideas and feelings and even single elements of these 
compounds may disappear, and new ones take their places. 
Any psychical element that has disappeared from conscious- 
nesBj^s to be called unconscious in the sense that we assume 
Üie possibility of its renewal, tliat is, its reappeanmce in the 
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actual interconnection of psychical processes. Our knov-a 
ledge about an element that has become unconscious doe 
not extend beyond this possibility of its renewal. For psj* 
cbology, therefore, it has no meaning except as a dispositit 
for the rise of future components of psychical process 
which components are connected with earlier conscious pro 
esses. Assumptions as to the state of the "unconscious" iwj 
as to '■unconscious processes" of any kind which are tliought I 
of as existing along with the conscious processes of experi- 
ence, are entirely unproductive for psychology. There are, 
of course, ^physical concomitants of the psychical dispositi^s 
mentioned, of which some can be directly demonstrated, 
some inferred from various experiences. These physical con- 
comitants are the effects whicli practice produces on all organs, 
especially on the organs of the nervous system. As a uni- 
versal result of practice we observe a / acüilation of action 
which renders a rejiejition of the_procesB eaaier. To he sure, 
we do not know any details in regard to the changef 
are effected in the structure of the nervous elements tbrouj 
practice, but we can represent them to ourselves through* 
very natural analogies with mechanical processes, such, for 
example, as the reduction of friction resulting from the 
rubbing of two surfaces against each other. 

4. It was noted in the case of temporal ideas (p. 168^ 
, that the member of a series of successive ideas which is im 
mediately present in our perception, has the most favorabtol 
position. Similarly in the simultaneous interconnection i 
consciousness, for example in a compound clfUig or in ^1 
series of spacial objects, certain single components are favoreJj 
above the others. In both CAses we designate the differen« 
in the perception as differences in ckaniess and distinetji^ss. 
^Cleamesg is the relatively favorable recognition of the content in 
itself, dist inctness th e shar[i discrimination from other objects. 
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DistiDctness is generally connected with clearness. The atiite 
which accomjajues^tlie, jJfiur grasn-jif any pajichical copjtent. 
and is characterized by a_spepial-ieeling, we call gf^CTtfe^'- 
The process throu gh which ^x^^oot^Dt is brought to clear 
comprehep sion we call ^PP^^^^jß!}- ^^ contrast with this, 
perception o f content which ia not accompanied by a state 
of attention, we designate mtprehension. Those contents of 
consciousness upon which tlie. Tiitention is concentrated are 
spoken of, after the analogy of the external optical experi- 
ences of äxation, as being at the fixatio)i-point of conscious- 
ness, or at the inner firation-qmint. On the other hand, 
the whole content of consciousqesB at ajiy given moment is 
called the jJeWo/" «wjscjowwi&ss. When a psychical process 
passes into an unconscious state we speak of its sinking 
beUnv the threshold of consciousness and when a psychical 
process arises we say it appears above the IhreshcM of cotir- 
3ctou»ness. These are all figurative expressions and must 
not be understood literally. They are useful, howerer, be- 
cause of the brevity and clearness they permit in the de- 
scription of conscious processes. /Uf- ' ^''-'^ *■'■''-■ - ■ 7'''*' 

5. If we try to describe the tra^a of psychical conjpounds 
in their interconnection, with the aid of these expressions, 
we may say tliat this train of compounds is made iqi of a 
continual commg and going. At first some compound comes 
into the field of consciousness and then advances into the 
inner fixation-point, from which it returns to the field of 
consciousness before disappearing entirely. Besides this train 
of psycliical compounds all of which are apperceived, there 
is also a coming and going of other compounds which are 
merely apprehended, that is, there are compounds which 
enter Üie field of consciousness and pass out again without 
reaching the inner fixation-point. Both the apperceived and 
the apprehended compounds may have dil'fcrent grades of 
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cluarness. In tlie case of ajiperceived compomids tliis appears \ 
in the fact tliat the cl earness and distinctness of apperceptioil i 
in general is .¥^i^Ule_according tg_ the. stak JfLCQUSciQU sneaa. - 
To illustrate: it can easily be shown that when one and the | 
same impression is apperceived several times in succession, 
if the other conditions remain the same, the successive ap- ; 
I perceptions are usually clearer and more distinct. The dif- 
Iferent degrees of clearness in the case of compounds that 
are merely apprehended, may be observed most easily when 
the impressions ai'e composite. It is then found, especially 
when the impressions last but an instant, that even here, 
where all the components are obscure from the first, there 
are still different gradations. Some seem to rise more abgyey. 
the threshold of consciousness, sopie less. ' .'-<--•-'• s*^. 

6. These relations can not be determined with ibertaint^ 
through chance introspections, they require systematic ex- J 
periracntal obsen^ations. The best kinds of conscious contents 4 
to use for such observations are ideas because they can bo 1 
easily produced at any time through external impressions. .1 
; Now, in any f^o.mpnr^ l ide a- as already remarked [§ 11, ] 
p. 168), those components which belong to thepresmtji 
are in the fixation-point of consciousness. Those of the ] 
Pfecediug- .impressions which were present shortly before, 
are still in the field of consciousness, while those which were 
present _ longer before, have disappeared from consciousness , 
entirely. A spacial idea, on the other hand, when it has J 
only a limited extent, m ay be apper ceived at once_in_itfl--to- 1 
tality. If it is more composite, then its parts too, must pass J 
successively through the inner fixation-point if they are to 1 
be clearly perceived. It follows, therefore, that composite 
spacial ideaa. (especially momentary visual impressions) are 
peculiarly well suited to furnish a measui-e of the amount 
of content that can be apperceived in a single act, or of the 
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. spofie of atfeiilio u; wbilc ""'"p""'*" 'rmjwt'fl' ••^"■"' (for examjilo, 
rhythmical auditory impressions, hammer-strokes) may be 
used for measuriDg the amount of content that can enter 
into consciousness at a given moment, or th e scope of coit- 
smousneas . Experiments made in this way give, under dif- 
ferent conditions, a scope of from 6 to 12 simple impres- 
sions for attention and of 16 to 40 such impressions for 
consciousness. The smaller figures hold for those impressions 
■which do not unite at all to form ideational combinations, 
or at most unite very incompletely, while the larger figures 
hold for those impressions in which the elements combine 
as f ar Ets possible into composite compounds. 

6 s. The moat accurate way of determining the 8C0])e of aiteti- 
Hoa is to use spauiul impression a of sight, for in such caeea it 
is vei^ easy, by means of an electric spark, or by means of 
the fftU of a ecreen made with an opening in the centre, by 
meane of a t ach isto scope, to expose the objects for an instant 
and in aucb a way that they all tie in the region of clearest 
viaion. In these experiments there must he a point for fixation 
before the momentary iUutniuation, in the middle of the surface 
on which the impressions are to nppear. Immediately after the 
experiment, if it is properly arranged, the obseiTer knows that 
the number of objects which were clearly seen iu a physiological 
sense, is greater than the number included within the scope of 
attention. When, for example, a momentary impression is made 
up of letters, it is possible, by calling up a memory image uf 
the impression, to read afterwards some of the letters that were 
only indistinctly recognized at the moment of illumination. This 
memory image, however, is clearly distinguished in time from 
the impression itself, so that the determination of the scope of 
attention is not disturbed by it. It is true, rather, that careful 
introspection easily succeeds in fixating the state of conscious- 
ness at the moment the Impression arrives, and in distinguish- 
ing this from the subsequent acts of memory, which are always 
separated from it by a noticeable interval. Euperiments made 
in thia way show that the scope of attentiou is by no means 
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u. constant magnitude, but that, even when tho concentratiol 
of the attentiou \% appro ximstaly at Ite maximum, its scoj 
depends in part on the Bimplicity or complexity of the impi 
sions, in part on their familiarity. The simplest »pacial i 
presaions are arbitrarily distributed points. Of these a maximui 
of six cau be apperceived at one time. When the impressioiri 
are somewhat mons complex, but of a familiar character, BUCi 
as simple lines, fij^urev and letters, six ai*e, as a rule, perceirej 
Hiniultaneously. The tiguri;» just given hold for vision; fg^ 
touch the same limits seeui to hold only in the case of 
simplest impressions, namely, points. Six such simple impresaiona 
can , under favorable conditions , he appereeived in the same 
instant. This fact ha» been made use of in a practical way in 
the blind alphabet made with points (p. 119]. For both toaoh 
and vision the number of familiar ideas that can be grasped-1 
at once decreases as the complexity increases. In such caeurl 
however, it should be noted that the total numher of elements 
inci-easea in spite of the decrease in the number of separate 
total ideas. Thus, when nonsense ayllables are used, from liz 
to ten letters can be apperceived at once. Familiar phrases and 
proverbs may appear to be apperceived ia a much more ex- 
tensive way. Indeed, sometimes apperception seems to include 
four or five short words with a total of twenty or thirty letters. 
In these cases, however, the pvocesa of apperception is decidedly 
complicated by the fact that assimilation (which will be disensaed 
in § 16) makes itself felt in a very marked degree. If aasira- 
ilation is checked by a i-loaer concentration of the attention^ 
upon the impression itself, the scope of attention is again r»^ 
duced even for these familiar groups of words to about the 8 
limits us those which appear in the case of separate impresaiosst fl 
Another group of conditions nuder which the scope of attentioo I 
seema to be much enlarged is the group of conditions preaente^jl 
when impressions are given for a relatively longer period < 
time, BO that the attention finds opportunity to pass from poiol 
to point, thus approximating the conditions which arise in < 
dinary reading. If, however, these complications of successi 
observation, and the above mentioned complications of reproduc- 
tive aRBoelation, are all eliminated, the maximum scope of atten- 
tioo for both vision and touch seems to be expressed by the _ 
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given at firet. The scope of »ttention includes from four 
to nix simple impreBstonB. Under any couditiooH , then , the 
ikssei-tioD Bometimes made that attention can be concentrated on 
only one impresaion, or oue idea «t a time, is false. 

Then too, the obeervatious overthrow the ussumption that 
the attention can sweep continuously and with grant vapidity 
over a great number of single ideas. In the experiment described, 
if the attempt is made to fill up from memory the image which 
is clearly perceived an instant after the impression, a very 
noticeable interval is required to bring into clear consciousncBS 
nn impresaion that was not apperceived at first. The successive 
movement of attention over a number of objects appears ac- 
cordingly, to be a. periodic process, made up of a number of 
Heparate acte of apperception following one another. Such a 
periodic rise and fall of attention can, under favorable conditions, 
be directly demonstrated. It is generally irregular in its periods, 
but when there are special conditions favoring rhythmical buc- 
ces«ioQ the period» may become regular. Thus, If we allow a 
weak continuous impression to act on a sense oi^an and remove 
»B far as possible all other stimuli, it will be observed when 
the attention is concentrated upon this impression that at certain, 
generally irregular, intervals, the impression becomes for a short 
time indistinct, or even appears to fade out entirely, only to 
appeal' again the next moment. This wavering begins, when 
the impressions are very weak, after 3—6 seconds; when they 
are somewhat stronger, after 16—24 seconds. These voriationB 
are readily distinguished from changes in the intensity of the 
stimuluB itself, as may be easily demonstrated by purposely 
weakening or interrupting the stimulus in the course of the 
experiment. There are bvo characteristics that distinguish the 
subjective variations from those duo to Üie changes in the 
stimulus. First, so long as the impression merely passea through 
subjective variations there is always an idea of the continuance 
of the impression, just as there was in tiie experiments with 
momentary impressions an indefinite and obscure idea of the 
components which were not apperceived. Secondly, the oscilla- 
tions of attention are attended by charactenstic feelings and 
sensations which are added to I he increasing and decreasing 
clearness of the impressions, and which arc entirely abseut when 
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the cLftngc» are olijective. Thu chamuteristic feelings i 
uf cxpectntinu nnil Activity, which will he described latei' and 
which regularly increase with the concentretiou of attentiou and 
decrease with its relaxation. The Benaationa come from the 
sense-organ affected, or at least emanate indirectly from it. They 
uonsist in eensationa of teneion in the tympanic membrane or in 
seneatione of accommodation and convergence, etc. These two 
series of charuct eristic a distinguish the concepts, cleameeB and 
diatinctuesM of psychical contenta from the concept intensity of 
»enaatioual etementa. A stronfj; impression may be ohacui-e 
antl a weak one clear. The only relation between these two 
different concepts is to be found in the fact that in general 
the stronger impressions force themselves more upon appercep- 
tion. Whether or not they are really more clearly apperceived, 
depends on the other conditions present at the moment, 
same is true of the advantages poaaeased by those parts of i 
visnal impression which fall within the region of clearest visioai 
As a rule, the fijated objects are also the ones apperceived 
But, in the eiperiments with momentary iropreasions describodfl 
above, it can be shown that this interconnection may he broken 
up. This happens when we voluntarily concentrate onr atten- 
tion on a point in the eccentric regions of the field of vision. 
The object which is obscwvlt/ seen then becomes 
is rU-arhj idmted. 

6 b. In the same way that momentary spaciat impressioj 
ore aaed to determine the scope of attention, we may i 
preasions which succeed one another in time, as a measore of 
the scope of r.ameU/WBtw.ss. In this case we start with the as- 
sumption that a series of impresslous can be united in a single 
unitary idea only when tliey are all together in consciousnea 
at least for one moment. If we listen to a series of hammei 
strokes, it ia obvious that while the present sound ia apperceive^^ 
those immediately preceding it are still in the field of conscious- 
ness. Their cleaniess diminishes, however, just in proportion 
to their distance in time from the apperceived impression, and 
those lying beyond a certain limit disappear from c 



entirely. If we can determine 


this limit. 


we shall have 


measure of the scope of conaci 


insness unde 


the special co 


dition given in the experiment. 


As a means 


lor the detenc 



: determi»^^^^J 



nation uf thi 


limit we 


may use 


tho ftbilitj t 


compare 




iilene which 


follow one 


an oth el- 


imnjediately 


do long 


as such 


a more or le 


ss complex 


ide» is 


present in 


conscious 


ess as a 


single unitarj 


whole, w 


e can compnre a hucc 


ceding ide 


a with it 


and decide v 


hether th 


two ar 


allk« or 


not. On 


he other 


band, 'such a 


comparison is iibaolutyl)- impos 


ible when 


the pre- 


ceding tempo 


^1 series 


a not B, 


initary wbol 


D for cons 


iousneas, 



that ifl, when a part of its constitaente have passed into un- 
consciousness before the esd is reached. Thus, we may produce 
in immediate euccession two series of strokes by means of a 
metronome, marking off each series by a signal at its beginning 
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'avoided. In making the Judgments it may be noticed that the 
impression of likeness is produced by the same affective elementa 
ss in the temporal ideas mentioned before (p. 170). Every stroke 
in the second aei'ies is preceded by a feeling of expectation cor- 
respondiiig to the analogous stroke of tlie first series, so that 
every stroke too many or too few produces a feeling of dis- 
appointment due to ■ the disturbance of the expectation. It 
follows that it is not necessary for the two successive series to 
be present in consciousness at the same time in order that they 
may be compared ; but what is required is the union of all the 
impressions of one series into a single unitary idea. The rela- 
tively fixed boundary of the scope of consciousness is clearly 
shown in the fact that the likeness of two temporal ideas is 
always recognized with certainty so long as these ideas do not 
pass the bound that holds for the conditions under which they 
are given, while the judgment becomes absolutely uncertain when 
this limit is once crossed. The extent of the scope of conscious- 
ness as found in measurements made when the conditions of 
attention remain the same, depends partly on the rate of the 
successive impressions and partly on their more or less complete 



rhythmical combination. When the rat« of successi 
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combine successive impressions into a temporal idea: 



slower 
impossible to 
the time 



236 



nr.rlion nf Payrhicnl Oim/i'i' 



kÄ 



a. new impreaaion airives , Ihe preceding one has abcady i 
appeared from consciouBness. "When the rate passes the upper 
liniit of about one every 0.12 eec, the formation of digtinctly 
deßtied temporal idea» is impoBsible because the nttention can 
not follow the impreaBiuDH onj longer. The moat I'avoralile rate 
is a auccesaion of strokes, one every 0.2 — 0.3 sef. "With this 
rate and with tlie simpleat rhythm of ^/^ time which generally 
arises of itself when tbe perception is uninfluenced by any Bpecial 
objective conditions, as a rule, 8 double or 16 single impres- 
eioQB can be just grasped together. The beat rhythm for the 
perception in one group of the greatest possible number of 
eingle impressions is the Vi'ii^^^i"^ with the strung accent on 
the first stroke and the medium accent on the fifth. In this 
case a maximum of five feet or forty single impressions, can 
be grasped at once. If theae figures are compared with those 
obtained when the scope of attention was measured (p. 231), 
putting simple and compound temporal impressions equal U> 
the cori-esponding spacial impreasions, we find that the scope of 
consciousness ia about four times as givitt an that of attention. 

Bctermeei. On the Scope of Attention: CArrELL, Philos. Stadien. 
vol. a. Zeftleh, PhiloB. Btndieu. vol. 16. On Fluctuation of Atten- 
tion: N. Lanqk, Philoa. Studien, vol. i. Ecsnek, Pace, Philos. Studien, 
vol. B. On the scope of conEciousnesB: Dietze, Fbiloi. Studien, vol. 2. 
WiNDT, Grondsüge der phys. Psych., vol. U, chap. 15, and Led. 
on Hum. and Anim. Peych., lectures 16 and I? (Pig. 41 Tachisto- 
BCope, Fi^. 43 Measure of the «cope of consciousness). 
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Besides tb e pro pertjes of clearness and distinctoess 
which belong to conscious contents in themselves or in their 
mutual relations to one another, there are regularly other 
properties which are immediately recognized as accom panjtittp 
jaroces ses. These are partly feelin gs, which are characteristic 
k of particular forms of apprehension and apperception, partly 
M Dsatifla B of a somewhat variable character. Especially the 
ways in which psychical contents enfer tlic field of consivnt»- 
ness, and the way in which they enter the fixation-point of 
GODSciousness, vary according to the different conditions u 
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vhidi the entrance takes place. When any psy chical iirocess 
I *iyiit ^1^ a« thrfishnlH nf consciousness, it is the t ^ptiy& 
"'" 'jLlffech, as soon as they are strong enough, are what 
first become noticeable. Tliey begin to force themselve s 
energetically into the fixation-point of consciousness before 
anything is perceived o f the ideational elements. This is the 
case whether t he ininr ess ion s are new or ar e revival s of fladiflr 



proces ses. This is what causes those peculiar states of mind 
the reasons for which we arc usually unable to discover. 
They are sometimes states of a plfiasuiahlfi-Oi' u npleasurablp \ 
character, sometimes they arc predominantly states of str ^ i ped '_ 
pjjlfifilatiiin. In this latter case the sudden entrance into 
the scope of the attention of the ideational elements belong- 
ing to the feehngs, is accompanied by feelings of relief or| 
satis faction . When we are trying to recall something that 
has been forgott*», this affective state may arise. Often 
there is vividly present in such a ease, besides the regular 
feeling of strain, the special affective tone of the forgotten; 
idea, although the idea itself still remains in the background 
of consciousness. In a similar manner, as we shall see later 
(§ 16), the clear apperception of ideas in acts of cognition 
and recognition is always preceded by special feelings. Sim- 
ilar affective states may be produced experimentally by the 
momentary illumination of a held of vision in which there 
are in the region of indii-ect vision, impressions of the strongest 
possible affective tone. All these experiences seem to show 
that e yef y conte nt of consciouaaess has some iflfluence on 
attention. Every content thus shows itself partly through 
its own proper ^affective tone, and partly through the feel- 
ings connected with acts of attention. The whole effect 
of these obscure contents of consciousness on the atten- 
tion fuses, according to the general law of the synthesis 
of affective comjionents (p. 175), with the feelings attending 
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the clearlj^conscious contents, thus forming a single total 
feeling. itj.. ,...^ j c<-/--i' .■.'■>^' --''- 

8. When any pa fchiiial contait entprs thu fbraiion-ptnnt 
of Qonscionaness, new and peculiar affective processes^ are 
ad^ed to those that have been described. These new feelings 
are in turn of different kinds, according to the different con- 
ditions attending the entrance of the content into the fixa- 
tion-point. The conditions are of two classes and arc related 
for the most part, to the above described preparatory affec- 
tive influences of the content before it is apperceived. 

First, the new content may SSXC S . 't^e U tn the attention 
su^^Lu and without preparatory affective influences; this 
we caU^MSOTt'c o/jpgrcegf/o». Wliile the content of conscious- 
>;S/ne83 is becoming clearer both in its ideational and affective 
elements, there is first of all a concomitant feeling o f passive 
Receptivity, which is a depressing feeling, and is generally 
stronger the more intense the psychical process, and the 
more rapid its rise. This feehng soon sinks and then gives 
place to an antagonistic, exciting feeling of acHvittj. There 
are connected with both these feelings characteristic sen- 
sationa in the muscles of the sense-organ from which the 
ideational components of the process proceed. The feeling 
of receptivity is accompanied by a transient sensation of 
relaxation, that of^acüxity by a succeeding sensation of strain. 

Secondly, the new content may be preceded by the pre- 
paratory affective influences mentioned above (7), and as a 
result the attention may be concentrated uj)ou_this content 
even before it ;\rrivea; tliis we call aciit£,(y(ge»EgjiÜoji^ In 
such a c-ii-i' llf ;i|i]n'iwption of the content ^sjre ced^d by 
a feehng ^jI r.riirclnli'jit., sometimes of longer, sometimes of 
shorter duration. This feeling is generally one of _strain and 
may at the same time be one of excitement: it may also '^^ 
have pleasurable or uupleasurahle factors, according to its - — ■ 

•■- ' si. 









J, 



# 15. Oitiseiousiieas and Attention. 239 

ideational elements. This feeling of expectation is usually 
accomp^ed by fairly intense sensattonij of tension in the 
mnaeles of the sense-organ affected. At the moment in 
which the c ontent arises in clear consciousness, tliis feeling 
gives place to a feeling olfulfUlmcnt 'sJiMrfHsgenerally very 
short and has the character of %__fgeling of_ relief. Under 
circumstances it may also be depressing or exciting, pleas- 
urable or unpleasnrable. After this feeling of fulfillment, 
we have at once the feeling of acUHti\. Tliis is the same 
feeling as that which appeared at the close of passive apper- 
ception, and is here, as it was there, attended by an increase 
in the feelings of strain. 

8 a. The experimental obeervatjon of the different forms of 
apperception cao be carried out best witb the aid of the reaction- 
experiments deecribed in § 14. Passive apperception may be 
studied by the uee of unexpected impreaaione, and active, by the 
use of expected impressions. At the same time it will be ob- 
served that between these typical differences there are intermediate 
stages. Either the passive I'orm will approach the active because 
of the weakness of the first stage, or the active will approach 
the passive form because in the sudden relaxation of the ex- 
pectation the contrast between the expectation and the relief 
and depression which come in the succeeding feeling of fulfill- 
ment, i^ more marked than usual. 



9. If the affective side of these processes of attention is 
more closely examined, it appears that the affective elements 
are exactly the.jjsjne as in the case of all vfiUtionai^ocesses. 
It is also clear that in its essential character passive apper- 
ception corresponds to an impulsive act while the active fomi 
of apperception corresponds to a v oluntary a ct. In the first. 
case the psychical content which forces itself upon attention i 
without preparation is evidently the single motive^ and there- 
fore arouses the act of apperception without any conflict 
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vitb other motiTes. The act is here too connected with 
feeling of activity characteristic of all volitional acts, 
the case of active apperception, on the other hand, o' 
psychical contents with their affective elements tend to force 
themselves upon the attention during the preparatory afiective 
stages, so that the act of apperception when it finally is 
performed is often recognized as a voluntary process, It 
may eve n be recognized as a w elec tive process when 
conflict between afferent contents comes clearly into con- 
sciousness. The existence of such selective acts under the 
circumstances mentioned was recognized even in older psy- 
chology where "voluntary attention" was spoken of. But 
here too, as in the case of external volitional acts, will was 
made to stand alone; there was no explanation of it by its 
antecedents, because the central point in the development, 
namely, the fact that so-called involuntary attention is only 
a simpler form of internal volition, was entirely overlooked. 
Then, too, in accordance with the methods of the old faculty- 
theory, "attention" and "will" wei-e regarded as different, 
sometimes as related forces, sometimes as mutually excluding 
psychical forces, while the truth evidently is that these two 
concepts refer to the same class of psychical processes, 

10. In connection with these internal volitional acts which 
we call processes of attention, there takes place the forma- 
tion of certain concepts of the highest importance for all 
psychical development. This is the formation of the concept 
subject and the establishment of the correlate concept objects, 
as independent realities standing over against the subject, 
The full formation of these concepts can be carried out in 
logical form only with the aid of scientific reflection, still 
the concepts have tiieir bases in the processes of attention. 

Even in immediate experience there is a division between 
components of this experience. On the one hand are those 
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components wliich arjG_arjaPf!ed _iiJ_6pace__witli —relation _to 
.the poi nt of orient ation mentiqjied above [p. 144), and are 
either called objects, tliat is, something o utside th e perceiving 
subject, or are called with reference to the mode ot their 
rise in consciousness, ideas, that is sometliing ■which th e 
subject perceives. On the other hand, there are other com- 
ponflnts of experience wliicb do not belong to this spacial 
order, though tliey are continually brought into relation with 
it through their quality and intensity. These latter com- 
ponents as we saw in § 12 — 14, are intimately interconnected. 
Feelings are parts of emotions and emotions are to be con- 
sidered as components of volitional processes. Any such 
process may end before it is fully completed, as is often the 
oase when a feeling gives rise to no noticeable emotion, or 
whwi an emotion fades out without really causing the voli- 
tional act for which it prepared the way. ^U affective_groc- 
esseg may, then, be subsumed under the general concept 
volitional jy rocess. Volition is the complete process of which 
the other two are merely components of simpler or more 
complex character. Prom this point of view we can easily 
onderstaiid how it is that even aimjilft fpf-ljng^ rnntoin, in 
the extremes between which they vai-y, a volitional direction; 
and that these same feelings expi'ess^fey^JIi e i r to a d e noie s the 
amount of v^tional energy pi»»ent at a given moment; and 
finally, that tliey correspond to certain particular phases of 
the volitional process itself. The direrti on of volition is ob- 
vioaslj indicated by the Measurable or unpleasurable direc- 
tione of feelings, whicli correspond directly to an effort to 
reach something, or to an effort to avoid something. The 
amount of jiülitimial energy finds its expression in the arous- 
ing and subduing directions of feelings, wliile tlie pppoaite 
gbasBs of a volitional process are related to the directions 
of pä^ün and relaxation. j« u-tt^ r 
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11. Thus, A'bUtvm proves to T *a th^ fiini1ftT»Rnlj.l fact from 
wliich aris e all those pro^f^a«« whi rih Km madp up of feelin gs. 
In the process of a jrperee ption. which is found through psy- 
chological analysis to have all the characteristics of a voli- 
tional act, we have the direct relation between tltia lun3S^~ 
mental fact of volition and the ideational eontenls of ex- 
perience. Now, voli tional proc esses are recognized as being 
unitar y processes and as being uniform in character in the 
midst of all the variations in their components. As a result 
there arises an immediate feeling of this unitary intercon- 
nection in connection with tlie feeling of activity which ac- 
companies all volition. Tliia feehng of unity is then carried 
over to all conscious contents because of the relation men- 
tioned in which these conscious contents stand to volition- _ 
This feeling of_the_ interconnection of all psychical _( 
ences of an^ individual, is called the "ego". It is a fea 
not an idea as it is often called. LiJtealL feelings, however, "^ 
it is connected with certain sensations and ideas. The idea^ 
tional components most closely related to the ego are the 
common sensations and the idea of_on e'H own hod v. 

That part of the affective and ideational contents which 
detaches itself from the totality ot consciousness and fuses 
with the feeling of the egOj_^is called sdf-consc wusness. It 
is no more a reality, apart from the processes of which it 
iij made up, than is consciousness in general. It is merely 
a name for the interconnection of these processes, which 
furthermore, especially in th^ic ideational components, can 
never be sharply distinguished from the rest of conscious- 
ness. This shows itself most of all in the facts that the 
idea of one's own body sometimes fuses with the feeling of 
tlie ego, sometimes is distinct from this feeling as an idea of 
an object, and that in general self-consciousness in its devel- 
opment always tends to reduce itself to its affective I 
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12. This separation of self-conaciousness from the other 
contents of consciousness also gives rise to the discmuination 
of subject and objects. The concept subject has, accordingly, 
as a result of its psychological development three different 
meanings of different scope, each of which may at different 
times be the one employed. In its narr owest s ense the subject 
is the interconnection of volitional processes, which inter- 
connection finds expression in tlie feeling of the_ego. In 
the nest__Tyider. sense it includes the real content of these 
vohtional processes together with the feelings and emotions 
that prepare their way. Finally, in its widest significanfie it 
embraces the constant ideational substratum of these sub- 
jective processes, that is, the body of the individual as the 
seat of the common sensations. In tlie line of development 
the widest significance is the oldest, and in actual psychical 
experience the narrowest is continually giving way to a return 
to one of the others, because the narrowest form can be 
fully attained only through conceptual abstraction. This 
highest form is, then, in reality merely a kind of limit to- 
wards which self- consciousness may approach more or less 
closely. 

12 a, This disoriminntion of subject and objects, or of the 
ego and the outer world aa it is commonly eipi-essed hy reducing 
the first concept to ite original affective aubstrittuin and gather- 
ing the second together in a general concept — this diecrim- 
inattoD ia the basis of all the considerations responsible for the 
dualism which first gained currency in the popular view of things 
and was then carried over into philosophical aystema. It ia on 
■ this ground that psychology comes to be set over against the 
other aciences, in particular the natural aciences, as a science of 
the subject {§ 1, p. 4). Such a view could be correct only 
under the conditions that the discrimination of the ego from the 
outer world were a fact preceding all experience and that the 
concept« subject and objects could be unequivocally distinguished 
16» 



244 



///, Inlnronwrtinn of Psyehieat Cnnipoutuh. 






onoti fur all. But neither of these conditions is 
cmnaciousnegB depemis on a whole seriefl of psychical procesece 
of which it ia the product, not the producer. Suhject and 
object are, therefore, neither originaUy, nor in later develop- 
ment, absolutely different contents of experience. They an- 
concepts which are due to reSection and they result from tie 
intorrelationa of the various components of the absolutely unitxi]^. 
content of our immediate experience. 

BafftTtnen. Stattde, Der Begriff der Apperception in der nenei' 

Psychologie, PhiloB. Studien, toI. 1. KOlpe. Die Lehre vom Willi 
in der neueren Psychologie, Philos. Studien, vol. 5. Wundt, Gi 
zfige der phja. Psych., chapters 16 § Ö, and 22 g 1. Lectures on '. 
and An im Psych., lectoje 17. 

/ * U ■'■'■ '- Ir'-' ^- '■■■■■ 

jS. The interconnection of psycliical processes which mi 
up consciousness, has its deepest spring in the processes 
combmaHmi which are continually taking place between tho 
elements of the single contents of experience. Such proc- 
esses are operative in the fonoation of single psychical com- 
pounds and they are what give rise to the simultaneous um'ty 
of the atat« of consciousness present at a given moment and 
also to the continuity of successive states. These proc( 
of combination are of the most various kinds; each one 
its individual coloring, which is never exactly reproduced 
any second case. Still, the moat general differences 
those exhibited by attention, in the passive Taception o( 
preasions and the active apperception of impressions. Aft 
short names for these differences wo use tlie term associatüm 
to indicate a process of combination in aji! 
attention, and the terms afperceptivQ wttJ^i^sfion to indii 
« combination in which iha attention i§__actJTe. 
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§ 16. ASSOCIATIONS. 
I. The concept association has undergone, in the modem 
development of psychology, a necessary and very radienl 
change in meiining. To be sure, this change has not been 
accepted everywhere, and the original meaning is still re- 
tained, especially by those psychologists who support, even 
to-day, the fundamental positions on which the association- 
psy'chologj- grew up [§ 2, p. 13 sq.). Association-psychology 
which is predominantly inteUectualisti c, pays attention to 
nothing but the ideational contents of consciouaness and, ac- 
cordingly, limits the concept of association to the combina- 
tions of ideas. Hartley and Hume, the two founders of 
' association-psychology, spoke of "association of ideas" in this 
limited sense '). Ideas were regarded as objects, or at least 
as processes that could be repeated in consciousneBS with 
exactly the same character as that in which they were present 
at first (p. 14, 8). This led to the \-iew tliat association was 
a principle for the explanation of the so-called "reproduction" . 
of ideas. Furthermore, it was not considered necessary to 
account for the rise of composite ideas through psychological 
analysis, since it was assumed that the physical union of 
impressions in sense perception was sufficient to exiilain their 
psychological combination, and so the concept of asBociation | 
was limited to those forms of reproduction in which the] 
associated ideas succeed one another in time. For the dis- 
crimination of the chief forms of successive associations, 
Asibtotle's logical scheme for the memory processes was 
accepted, and in accordance with the principle of classification 
by opposites the following foi-ras were discriminated: association 



[1] The aothoT remarks that the Engli^ 
correspond» to the German VorgMlung, 
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similarity and contrast, and association by simultaneil 
and succession. Tbese claas-concepts gained by a logii 
dichotomic process were dignified witb the name "laws of' 
associations". Modem associationism has generally sought 
to reduce tiie number of these laws. Contrast is regarded 
as a special form of similarity, for only those contrasted 
concepts are associated which belong to the same general 
class; and associations by simultaneity and succession aTft| 
both included under contiguity. Contiguity is then regarded 
as outer association and contrasted with mrier association 
hy similaritti. Some psychologistB believe it possible to 
reduce these two forms to a single, still more fundamen- 
tal, "law of association" by making association by con- 
tiguity a special form of similarity, or, what is still more 
common, by explaining similarity as a result of associa- 
tion by contiguity. In both cases association is generally 
brought under the more general principle of practice or 
habituation. ^, - f/i-:^-' ■• ' ■ .j^ • < - . • f-r. ' ■ - C 

2. The whole foundation for this kind of Üieorizing is 
destroyed by two facts which force themselves irresistibly 
upon us as soon as we begin to study the matter experimen- 
tally. The fiTst of these facts is the general result of tlie 
psychological analysis of sense perceptions, namely, the fact 
tiiat composite ideas, which association-psychology regards 
as irreducible psychical units, are in fact the results of syn- 
thetic processes which are obviously closely related to 
complex processes commonly called associations. The 
fact comes from the experimental investigation of memor y 
processes. It is found that the Teproduciioit of an idea in the 
strict sense of a renewal in its unchanged form of an earher 
idea, never takes place at all. What really does happen in 
an act of memory is the rise of a new idea in conciousness ; 
this new idea always differs from the earlier idea 
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it is referred, and usually derives its elements from a number 
of preceding ideas. 

\ It follows from the first fact that liiere are elementary 
processes of association which unite the components of ideas 
and are earlier in their appearance than the associatioos of 
composite ideas with one another, although it is this later 
group of processes to which tlie name associations is gener- 
ally limited. The second tact proves that ordinary associa- 
tions can be nothing but complex products of the earlier 
elementary associations. These conclusions show the utter 
lack of justification for the exclusion from the concept asso- 
ciation of the elementary processes the products of which are 
sjmaltaneous ideas rather than successive ideas. Then, too, 
there is no reason for limiting the concept even to ideational 
processes. The existence of composite feelings, emotions, 
etc., shows, on the contrary, that affective elements also enter 
Into regular combinations, which may in turn unite with as- 
sociations of sensational elements to form complex products, 
as we saw in the rise of temporal id'-as {§ 11, p. 156 sq.). 
3. It follows from what has been said that the concept 
• of association can gain a fbced, and in any particular case 
unequivocal, significance, only when association is regarded 
as in itself an elemenlarij process which never appears in 
actual psycliical processes except in a more or less complex 

- form, 80 that the only way to find out the character of 
elementary association is to subject complex associated products 
to a psychological analysis. The ordinarily so-called associa- 
tions (the successive associations] are only one, and the 
loosest at that, of all tlie forms of combination. In contrast 
with these we have the closer combinations from which the 
different kinds of psychical compotuida arise. For these 
processes we have already adopted the general name fusions, 
because of the closeness of the union [p. 103 aq.]. The next 
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stage of combination is found in the simullamovs associa-* 
lions which arise when a given psychical compound is changed 
through tlie influence of the elements of other compounds 
acting upon it. We designate these processes, because of 
the way in which the elements interact, assimUatiovs. In 
addition t-o these assimilations we have another group of 
associations which are also generally simultaneous in characi 
namely, the processes which Hehhabt called complication 
and which consist in simidtaneous associations of pfiycki 
compounds derivd from different spheres of sensation. Finally, 1 
there are associations which unite psychical compounds into J 
temporal successions of ideas. These are the forms of a»- I 
sociation which are most easily observed. They were there- J 
fore, the only forms recognized at first. We call these ««»»J 
cesffire nssocialiß?is. 



A. FUSIONS. ,: ,. 
4. The various forms of fusion of psychical element»' 
which are possible, have been described in detail in the 
course of tlie discussion of psycliical compounds. These 
compoimds are, indeed, nothing more nor less than the 
products of such fusions. The various fusion processes require, 
therefore, at this point only a brief treatment with special 
reference to the definition of their relation to the other 
processes of association. With reference then, to their special 
characteristics as aasociation processes, the processes of fosion 
may be described as Öioroughly fixed associations of psychical 
ele?nents. An element of a fusion may, to be sure, appear 
in other combinations, but it can never appear alone. It is 
the processes of fusion, then, through which all the real 
psychical compounds of our conscious experience arise, for 
there are no isolated elements in consciousness (p. 32). The 
existence of these simplest forms nf association could bave, 
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been inferred from the existence of more complex associa- 
tions, even if there had been no direct evidence of the simple 
associations in the anaiyais of the various forms of psychical 
compounds. For it would hardly be comprehensible that 
combinations should arise between complex compounds if 
there -were no tendency towards these combinations in the 
elements. Indeed, it will appear as a fact in the later dis- 
cussions, that the associations of complex compounds are 
alirays to be traced back to associations between the ele- 
ments of these compounds (p. 256), 

6. We may distinguish as the chief ^orms of ^sych^al 
fusion, intensive fusion and extensive fusion. This agrees 
with the results of our earlier discussions of psychical com- 
pounds. The infetmve fusions subdivide into sensation fusions 
and affective fusions. The chief examples of sensation fusions 
are those which appear in clang compounds (p. 105), and 
the chief examples of affective fusions are composite feelings 
(p. 175). If we neglect for the moment those differences 
between various forms of intensive fusion which result from 
the nature and relations of the specific elements wluch in 
each case enter into tlie fusions, there are ttiro distinguish- 
ing characteristics common to all intensive fusions. In the 
first place, such fusions result from the combination of sen- 
sational components, or affective components belonging to a 
single system. For example, the elements of a clang fusion 
belong to the sphere of tone sensations, the elements of a 
common feehng belong to the sphere of touch. In the 
second place, in every intensive fusion one element of the 
combination stands out as the predominant factor. For 
example, in a clang there is a chief tone, in a total feeling 
there is a chief feeling. Extensive fusions include spacial 
and tamporal ideas, emotions and volitional processes. They 
are more complex than the intensive fusions because they 
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always include combinations of disparate elements. But evi 
here there are certain p>edomituiting elemeats wliich give 
the fusion products their unitary character, 
ting elements in the case of spacial ideas, we find oul 
tactual sensations and visual sensations. In the case of 
temporal ideas the feelings of tension and relief are auch 
predominating factors. In the case of emotions and volitions 
the predominating factors are the partial feelings which result 
from the above mentioned feelings of tension and relief, and 
from feelings of excitation and depression (p. 171, 203). 
point of complexity the various extensive tuaions may 
arranged in a series beginning with the least complex. Thi 
first memben^ of such a series are the spacial ideas which 
are pure sensational ideas. They are, as compared with the 
other extensive fusions, relatively simple, while tliey are, as 
compared with intensive compounds, more complicated in 
character. Following the spacial ideas in the aeries, come 
temporal ideas. These contain both sensational and aSectii 
elements, but certain sensations are so closely fused 
the dominating feelings that even the feelings are more of' 
less ideational in character, that is, are directly referred to 
sensory impressions. The last members of the aeries are the 
emotional and volitional processes. These processes differ 
only in their closing phase, and all belong, therefore, to 
single form. They constitute the transitional stage betwt 
fusions and complex associations, because in them, complf 
compounds, such as spacial and temporal ideas and coi 
pound feehngs, all enter as accessories to the main process. 
The extensive fusions, including the spacial ideas as their 
simplest form, and vohtional processes as their most complex 
form, may be said to have the same characteristics in 
regard to the kinds of elements which they contain as 
have complications. They also show certain of the essential 
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characteristics of successive associations. In this way it may be 
said that there are in the various forms of fusions, anticipa- 
tionB of each of the complex forms of association which are 
to be described. Assimilations are anticipated in intensive 
fusions; complications are anticipated in extensive spacial 
fusions; and, finally, successive associations are anticipated 
in temporal fusions and in emotional and volitional processes, 
which appear as the more highly developed complications 
arising from temporal ideas. Intensive fusions and spacial 
fusions may also be classified, together with assimilations 
and complications, as simultaneous processes. Temporal ideas, 
emotions and volitions belong, together with the memory 
processes to be described later and the related processes, 
under the general head of successive associations. 



/ 



6, Assimilaimis are forms of association which constantly 
appear during the formation of intensive ideas and spacial 
ideas and thus serve to supplement the process of fusion. 
Assimilation is most clearly demonstrable when certain single 
components of the product of an assimilation are given 
through external sense impressions, while others belong to 
earlier ideas. In such a case the assimilation may be de- 
monstrated by the fact that certain components of the idea 
which are wanting in the objective impression or are there 
represented by components other than those actually present 
in the idea itself, can be shown to arise from earlier ideas. 
Experience shows that of these re])roduced components, those 
are most favored which are very frequently present. Certain 
single elements of the impression are, however, after the 
analogy of the dominating elements in fusion, usually of 
more importance in determining the association than are the 
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others, so that when thate dominating elonents are altoredf,' 
ae may be the case especially witli assimilatioDS of the ^nsnal 
sense, the product of the assimilation undergoes a correspond- 
ing change. 

7. Among intensive compounds it is the auditory 
which are most frequently the results of assimilation. They 
also famish the most strildng examples of the influence on 
present processes of earher combinations which have become 
femiliar through repetition. Of all the auditory ideas, the 
most familiar are the readily available ideas of words, for 
these usually receive more attention than other sound im- 
pressions. As a result the hearing of words is continually 
accompanied by assimilations; the sound impression is in- 
complete, but it is entirely filled out by earlier impressionB, 
80 that we do not notice the incompleteness. So it comes 
that not the correct hearing of words, but the misunder- 
standing of them, that is, the erroneous filling out of in- 
complete impressions .through incorrect assimilations, is what 
generally leads us to notice the process. We may find an 
expression of the same fact in the ease with which any sound 
whatever, as, for example, the cry of an animal, the noise 
of water, vdnd, macbiiiery, etc., can be made to sound like 
words almost at will. . 

8. In the case of intenaire feelings we not« the pi 
of assimilations in the fact that impressione which are 
Gompanied by sense-feelings and elementary aesthetic feelii 
very often exercise a second direct affective influence 
which we can accoimt only when we recall certain ideas of 
which we are reminded by the impressions. In such cases 
the association is usually at first only a form of affective 
association, and only so long as this is true is the assimila- 
tion simultaneous. The related ideational association which 
explains the eft'ect is, on tlie contrary, usually a later proc( 
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which must be chissified ;in a fonn of successivR asBodatioii. 
For this reason it is often hardly possible, wben we have 
clang impreasions or color impressions accompanied by par- 
ticular feelings, or when we have simple spacial ideas, to 
decide wliat is the immediate affective influence of the im- 
pressioR itself, and what is the influence of the ai^sociation. 
Ab a rule, in such cases the affective process is to be looked 
upon as the resultant of an immediate factor and an asso- 
ciative factor which unite to form a single, unitary total 
feeling in accordance witli the general laws of affective 
fusion (p. 175). o^.-- ■ ■" ''"<■■■ ■■■'''■ 

9. Association in the case of sparial ideas is of the most 
comprehensive character. It is somewhat less noticeable in 
the sphere of touch when vision is present, on account of 
the small importance of tactual ideas in general and espe- 
cially on account of the small importance of touch for memory. 
For the blind, on the other hand, touch is the essential 
means of rapid orientation in space, as for example, in the 
rapid reading of the blind-alphabet. The effects of assimilar- 
tion are most strikingly evident when several tactual surfaces 
are concerned, because in such cases assimilation is easily 
betniyed by the illusions which may arise in consequence 
of some disturbance in the usual interrelation of the sensa- 
tions. Thus, for example, when we touch a small ball with 
the index and middle fingers crossed, wo have the idea of 
hro balls. The explanation is obvious. In the ordinary 
position of the fingers the external impression here given 
actually corresponds to two balls, and the many perceptions 
of this kind which have been perceived before, exercise an 
assimilative action on the new impression. 

In visutd sense perecptioJis, assimilative processes play a large 
part. They aid especially in the formation of ideas of the magni- 
tnde, of the distance, and of the three-dimensional character of 
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visual objects. In this last respect they are essential suppli 
ments of immediate binocular motives for projection into depth, 
Thus, the correlation that exists between the ideas of the 
distance and ideas of magnitude of objects, as, for example, 
the apparent difference in the size of the sun or moon on 
the horizon and at the zenith, is to be explained as au effect 
of assimilation. The perspective of drawing and painting 
also depends on these influences. A picture drawn or painted 
on a plane surface can appear three-dimensional only on 
condition that the impression arouses elements of earher 
percepts which are assimilated with the new impression. This 
is most evident in the case of unshaded drawings that can 
be seen either in relief or in intaglio. Observation shows 
that these differences in appearance are by no means accidental 
or dependent on the so-called "power of imagination' 
that there are always elements in the immediate impression 
which determine definitely the assimilative process, 
elements that are thus operative are, above all, the sei 
tioDs arising from the position and movements of the 
Thus, for example, a linear design of a prism which is looked' 
at with one eye only so as to eliminate the binocular data 
for the perception of depth, will be seen alternately in relief 
and in intaglio according as we fixate in tlie two cases the 
parts of the drawing which correspond ordinarily to a solid 
or to a hollow object, A solid angle represented by three 
lines in the same plane appears in relief when the fixation- 
point is moved along one of the lines, starting from the 
apex; it appears in intaglio when the movement is in the 
opposite direction, that is from the end of the line towards 
the apex. In these and all like cases the assimilation is 
determined by the rule that in its movement over the fixation- 
lines of objects the eye usually passes from nearer to morfe 
distant points, and when it fixates any point fur a loi 
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period of fixation, it generally turns toward tliose parts of 
the object which lie near at hand. Effects of assimilation 
are also noticeable in cases of misreading of words. These 
facts of misreading correspond fully with the facts of in- 
correct hearing described above [p. 252). In reading we 
overlook the misprints in a book. Tliis is due, not so much 
to the fact that we have failed to notice the wrong letter 
which was present, as to the fact that we have substituted 
the right letters for the wrong one'). 

In other cases the geometrical optical übtsiona § 10 (19 
and 20) which ai'e due to the laws of ocular movements, 
produce as secondary effects certjiin ideas of depth which 
eliminate the contradictions between the retinal images whicli 
result from these figures, and the illusions of length and 
directions wliich arise from the perceptions of the impressions. 
Thus, to illustrate, an interrupted straight line appears longer 
than an equal uninterrupted line (p. 137); as a result we tend 
to project the first to a greater depth than the latter. Here 
both lines cover just the same distances on the retina in 
spite of the fact that because of the different motor energy 
connected with their estimation their lengths are perceived 
as different. An elimination of the conti'adiction which thus 
arises ia effected by the formation of different ideas of 
distance, for when one of two lines the retinal images of 
which are alike appears longer than the other, this longer 
line must, under the ordinary conditions of vision, belong 
to a more distant object. Again, to take another iUustra^ 
tion, when one straight line is intersected at an acute angle 
by another line, the result is an overeatimation of the acute 

li As»imIIation proccBaea which lake place during reading mSi}- 
be Btudied moet ndvantageouelj by meiine of the tnchiBtoacope men- 
tioned on page 231. This apparatus allows the words to he seen 
only for a short interval. 
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angle, which overestimation sometimes gives rise, when the 
line is long, to an apparent bending of the Hoe near the 
point of intersection (p. 137). Here too the contradiction 
between the true course of the line and the increase in the 
angle of intersection, is eliminated by the apparent projec- 
tion of the line into the third dimension. In all these cases 
the perspective can be explained only as the a^iinilative 
effect of the elements of earlier ideas. 

10. In none of the assimilations discussed is it possible 
to show that any former idea has acted as a whole on the 
new impression. Grenerally such action of a whole idea is 
impossible because we must attribute the assimilative in- 
fluence to a large number of ideas, diSering in many respects 
from one another. Thus, for example, a straight line which 

L intersects a vertical at an acuta angle, corresponds to in- 
numerable caaes in wliich an inclination of the line with its 
accompanying increase of the angle appeared as a component 
of a three-dimensional idea. But all these cases may have 
been very different in regard to the size of the angle, the 
length of the lines, and other attending circumstances. We 
must, accordingly, tliink of the assimilative process as a 
process in which not a single definite idea is operative, nor 
even a definite combination of elements from earlier ideas, 
but rather, as a rule, we must think of it as a process in 
which a great number of such combinations are operative. 
These many antecedents need agree only approximately with 
the new impression in order to affect consciousness. 
We may gain some notion of the way in which this effect 
is produced from the important part that certain elements 
connected with the impression play in the production of the 
process, as, for example, the inner tactual sensations in visual 
ideas. Obviously it is these immediate sensational elements 
which serve to pick out from the great mass of ideational 
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eletaente reacting on the impression, certain particular ele- 
ments which correspond to themselves. The present sensa- 
tions then bring these selected factors into a form agreeing 
with the form of the rest of the components of the immediate 
impression. At the same time it appears that not merelj' 
are the elements of our memory images relatively indefinite 
and therefore variable, but that even the perception of an 
immediate impression may, under special conditions, vary 
within fairly wide limits. In this way the assimilative process 
starts primarily from elements of the immediate impression, 
chiefly from such as are of preeminent importance for the 
formation of the idea, as, for example, in visual ideas, the 
sensations of ocular position and movement. These elements 
call up certain particular memorj- elements corresponding to 
themselves. These memories then exercise an assimilative 
effect on the immediate impression, and the impression in 
turn reacts in the same way on the reproduced elements. 
These separate acts are, hke the whole process, not succes- 
sive, but, at least for our consciousness, simultaneous. For 
this reason the product of the assimilation is apperceived as 
an immediate, unitary idea. The two distinguishing charac- 
teristics of assimilation are, accordingly, 1] that it is made 
up of a series of dei/iftitary processes of combination, that 
is, processes that have to do with the components of ideas, 
not with the whole ideas themselves, and 2] that the united 
compobeats modify one another through reciprocal aasim- 
ilatüms. /■_ \\L:,' ■' f "'■ ' ' ■ ;" - ' 

11. On this basis we can explain without difficulty the 
main difEerence!5 hetween complex assimilative processes, by 
the very different parts that the various factors necessary 
to such processes play in the various concrete cases. In 
ordinary sense perceptions the direct elements are so pre- 
dominant that the reproduced elements are as a rule entirely 
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overlooked, althougli in reality they are never absent 
are often very important for the perception of tlie objects. 
These reproduced elements are much more noticeable when 
the assimilative effect of the direct elements is hindered 
through external or internal influences, such as indistinctness 
of the impressions or affective and emotional excitement. In 
all cases where the difference between the impression and 
the idea becomes, in this way, so great Üiat it is apparent 
at once on closer examination, we call the product of the 
assimilation an iUusion . 

Tlie universality of assimilation makes it certain that 
processes occur also between reproduced elements, in such 
way that any memory idea whicli arises in the mind is im- 
mediately modified by it-a interaction with other memory ele- 
ments. Still, in such cases we have, of course, no means of 
demonstration. All that can be established as probable is 
that even in the case of so-called "pui'e memory processes", 
direct elements in the fonii of sensations and sense-feeh'ngs 
aroused by peripheral stimuh, are never entirely absent. In 
reproduced visual images, for example, such elements 
present in the form of inner tactual sensations of the 
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C. COMPLICATIONS. 



12. Complications, or the combinations between un! 
psychical compounds, are no less regular components of con- 
sciousness than are assimilations. Just as there is hardly an 
intensive or extensive idea or composite feehng which is not 
modified in some way through the processes of reciprocal as- 
eimilation between direct and reproduced elements, so almost 
every one of these compounds is at the same time connected 
with other, dissimilar compounds, with which it has some 
constant relations. In all cases, however, comphcations are 
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difierent from assimilations in the fact that the unlikeness 
of the compounds makes the connection looser, however 
regular it may be, bo that when one component is direct 
and the other reproduced, the latter can he readily distin- 
guished at once. There is, however, another reason which 
makes the product of a complication appear unitary in spite 
of tiie easily recognized difference between its components. 
This is the predonmiance of oite of the compounds, wliich 
pushes the other components into the obscurer field of con- 
sciousness. 

If the complication unites a direct impression with memory 
elements of disparate character, the direct impression with 
its assimilations is regularly the predominant component, 
while the reproduced elements sometimes have an influence 
noticeable only through th<nr affective tone. Thus, when 
we ^peak, the auditory word ideas are the predominant com- 
ponents, and in addition we have as obscure factors, direct 
motor sensations and reproductions of the visual images of 
the words. In reading, on the other hand, tlie visual images 
come to the front while the others become weaker. In 
general it may be said that the existence of a complication 
is frequently noticeable only tlirough the peculiar coloring 
of the total feeling which accompanies the predominant idea. 
This is due to the power of obscure ideas to have a rela- 
tively intense effect tlirough their affective tones on the atten- 
tion (p. 237). Thus, for example, tlie characteristic impres- 
sion of a rough surface, a dagger-point, or a gun, arises 
from a complication of visual and tactual impressions, and 
in the last case, of auditory impressions as well; hut as a 
rule such complications are noticeable only througli the 
feelings they excite. 
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D, succ'essivk associations. 



13, Successive association is by no mean^ 
(liSers esaentialiy from the two forms of simultaneous asso- 
ciation, assimilation and complication. It is, on the contrary, 
due to the same general causes as these, and differs only in 
the secondary characteristic that the process of combination, 
which in the former cases consisted, so far as immediate 
introspection was concerned, of a single instantaneous act, 
is here protracted and may therefore be readily divided into 
two acts. The first of these acts corresponds to the appear- 
ance of the repiodiiciruf elements, the second to the appear- 
ance of the reproduced elements. Here too, the first act is 
often introduced by an external sense impression, which is 
as a rule immediately united with an assimilation. Other 
reproduced elements which might enter into an assimilation 
or complication are held back through some inhibitory in- 
fiuence or other — as, for example, throngh other assim 
tions that force themselves earlier on apperception 
do not begin to exercise an influence until later. In 
way we have a second act of apperception clearly disfiw 
from the first, and differing from it in psychical cont«li0 
The difierence is the more essential, the more numerous the 
new elements which are added through the retarded assimi- 
lation and complication, and the more these new elements 
displace Üie earlier elements because of their differences i 
character. ' 

14. In the great majority of cases the associatioD thUff" 
formed is limited to two successive ideational or affective 
processes which are connected, in the manner described, 
through assimilations or complications. New sense impres- 
sions or some apperceptive combinations f§ 17} may then 
connect themselves with the second member of the associB^ 
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tion. Less frequently it happens that the same processes 
which led to the firat division of an assimilation or complicor- 
tion into a successive process, may be repeated with the 
second or even with the third member, so that in this way 
we have an assodational series. Generally, however, such a 
series is formed only under exceptional conditions. Such 
conditions arise when tlie normal course of apperception has 
been disturbed, as for example, in the so-called "flight of 
ideas" of the insane. In normal cases and under the ordinary 
conditions of life^ serial associations hardly ever appear. 

14a. Such.eeiJ^ aasQeiationa may be produced most easily 
under the artificial conditions of experiinentation, when the effort 
IK purpoBsly made to suppress uew sense impressions aud ap- 
perceptive combioations, But the process resulting in such 
cases differs from that described above in that the succeeaiTe 
members of the series do not connect, each with its immediate 
predecessor, but all go baclt to the first, until a new sense im- 
presflion or an idea with an especially strong affective tone 
iiimisbes a new starting point for the succeeding aGsociatioDs, 
The asBociations in the "flight of ideas" of the insane generaUy 
show the same typical tendency to return to certain predominant ~^ 

^ ~ a. Sensible Recognition aiul Cognition. 

15. The cases in wbicli the ordinary form of association 
which is made up of two partial processes, may be moat 
clearly observed arising out of simultaneous assimilations 
and complications, are the cases designated by the special 
names, sensible recognition and cognition. The qualification 
"sensible" is added when referring to these associative proc- 
esses, to indicate, on the one hand, that the first member 
of the process is always a sense impression, and, on th(> 
other, to distinguish these associations from the logical proc- 
esses of cognition. 



J 



262 ttJ' InttrconnfHion of Psyrhiml Coinpimitlt. 

The case of recognition wliicb from the paycliological 
point of view is the simplest, is that in which an object has 
been perceived only mice and is recognized as the same when 
met a second time. If this second perception follows very soon 
after the first, or if the first was especially emphatic and 
exciting, the association usually takes place immediately, as 
a simultaneous assimilation. This process differs from other 
assimilations, wliich take place in connection with every sense 
perception, only in the characteristic accompanying feeling, 
the fee ling of familiarity^ Such a feeling is never present 
except when there ia some degree of "consciousness" that 
the given impression has been received before. It is, there- 
fore, evidently one of those feehngs which comes from the 
ideas obscurely present in consciousness. The p.sychological 
difference between this and an ordinary simultaneous assim- 
ilation must be looked for in the fact that at the moment 
when, in the apperception of the impreasion, the asaimilation 
takes place, there arise in the obscure regions of conscious- 
ness some components of the original idea which do not 
enter into the assimilation. The relation of these obscure 
components to the elementis of the idea which is apperceived, 
finds expreasion in the feeling of familiarity, The unaaaim- 
ilated components may be elements of an earlier impression 
which were so different from certain elements of the new, 
that tbey could not be assimilated, or, and this is usually 
the case, they may be comphcations that were clear before, 
but now remain unobserved. This influence of complication 
explains bow it is that the name of a visual object, for 
example, the proper names of persons, and often other 
auditory qualities, such as the tone of voice, are very great 
helps in recognition. To sene as such helps, however, 
they need not necessarily be clear ideas in consciousneas- 
When we have heard a man's name, the recognition of the 
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man the next time we meet him may be aitlBd by the 
without our calhng it clearly to mind. 

16. The obsen'ations described show what 
ditions under which a recognition may pass from a simul- 
taneous into a successive association. If a certain interval^ 
elapses before the elements of the earlier idea which gradu- 
ally rise in consciousness, can produce a distinct feeling of 
familiarity, the whole process divides into Itro acts: into the 
act of perception and the act of recognition. Ppm^pti^n de- 
pends onÜie o rdinary simultaneous assi mi jatioDS only, while in 
recognition the obscure, unassimilated_eliimeats-of--ÜieetH4ier 
i dea show their influence. The line of division between these 
partial processes is, accordingly, more distinct the greater the 
difference between the earlier impressions and tlio new one. 
In a case of marked difference not only is there usually a 
long period of noticeable inhibition between perception and 
recognition, but certain additional apperceptive processes, 
namely, the processes of voluntary attention which take part 
in the act of recollection, also come to the aid of the asso- 
ciation. As a special form of this kind of process we have 
the p henome non called " mediate recognition". J his consists 
in the recognition of an object, not jhrou gb its own att ributes, 
but through^ some acconipaflying mark, wliich stands in a 
chance connection with it, as, tor example, w hen a ^raon 
^^jcfiojglüzed .because of his- companion. Between such a 
case and a case of immediate recognition there is no essential 
psychological difference. For even those characteristics that 
do not belong to the recognized object in itself, still belong 
to the whole complex of ideational elements that help in 
the preparation and final carrying out of the association. 
And yet, as we should naturally expect, the retardation 
which divides the whole recognition into two ideational 
processes, and often leads to the cooperation of volantary 
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recolleotion , generally appears iu its most evident form in 
mediate recognitions, '•-'■''i'- ■■■■■■■■' - '• ■ - ■ *-^ 

17. This simple proieas of recognition which takes place 
when we meet again an object that has been perceived once "> 
before, is a starting point for the development of various 
other associative processes, for proceases which like recognition 
stand on the boundary between simultaneous and successive 
associations, and for processes in which there is a more j 
marked degree of that retardation in the formation of asso J 
ciations and complications which leads to a successive rather 1 
than simultaneous occun-ence of the processes. Thus, Üi((-1 
recognition cf^an object that has ofteii_ been perceived is 1 
easier and, therefore, as^a^cule.an instantaneous process. T 
It is also more like the ordinary assimilation because the | 
feeling of familiarity is much less intense. Sensihk cogniiioft | 
differs generally but little from the recognition of singla 1 
familiar objects. The logical distinction between the two 
r-~£üiicep*9 "Consists in the fact that recogni tion means the 
j establishment of the individual identity of the newly jier- 
ceived object with a formerly perceived object, while co ^itiun 
is the suhsumption of an object under a familiar concept. 
Still, there is no real logical subsumptdon in a process of 
sensible cognition any more than there is a fully developed 
class-concept under which the subsumption could be made., j 
The psychological equivalent of such a subsumption is to 
be found in this case in the mere process of associating the 
impression in question with an indefinitely large number of 
objects. Tliis presupposes an earlier perception of various 
objects which agree only in certain particular properties, SQ ■ 
that the process of cognition approaches more nearly to the 1 
ordinary assimilation in its psychological character, the more 
familiar the class to which the perceived object belongs, ai)^ 
the more the object agrees with the most common objects 
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of this class. Ill equal measure the feelings peculiar lu the 
processes of cognition and recognition decrease and finally 
disappear entirely, so tliat when we meet very familial' objects 
we do not speak of a cognition at all. The process of 
cognition is noticeable only when the assimilation is hindered 
in some way, either because the perception of the class of 
objects in question has become uncommon or because the 
single object shows some unique characteristics. In such a 
case the simultaneous association may become successive by 
the separation of perception and cognition into two succes- 
sive processes. Just in proportion as this happens, we have 
a specific feding of cognition which is indeed related to the 
feeling of familiarity, but, as a result of the different con- 
ditions for the rise of the two, differs from the feeling of 
familiarity especially in its temporal course. , 
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b. Memory processes. 

18. There is another direction, essentially different from 
that just described, along which the process of recognition 
may develop. This shows itself when the hindrances to im- 
mediate assimilation which give rise to the transition from 
simultaneous to successive associations, are so great that the 
ideational elements which do not agree with the new per- 
ception, unite — either after the recognition has taken place 
or even when there is no such recognition whatever — to 
foim a special idea referred directly to an eai'lier impression. 
The process that arises under such circumstances is a memory 
process and the idea that is perceived is a memory tdea^ or 
memory image. 
w^'-'"' - ' ■ '■ .■'---■ V _;'■■■■■ 

18a. Memory processes were the ones to which asBocintion 
psychology generally limited the application of the concept osbo- 
dation. But, as has been shown, these are aBsociatloos that 
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tiike place under eöpeciiilly toniplicuted conditiouB. The i 
neoaa view of associatioD pajcfaology rendered tin underataading 
of the geneaia of an »SBOciation impoBaible from the firat, and 
it is easy to see that the doctrine accepted fay the Association lata 
is limited essentially to a logical ruther than a psychologies 
claaeificatioi] of the association products irhich are to be ot>*'j 
served id memory processes. An insight into the character of 
the more complex processes is possible, however, only thi'ougli 
a study starting witL the simpler associative processes, for the 
ordinary aimultaneous assimilations and simultaneous and suc- 
cessive recognitiona present themselves very naturally as thfl_ 
antecedents of memory associations. But even aimaltaneoas i 
cognition itself is nothing but an assimilation accompanied by 
A feeling which comes from the un assimilated Ideational element« 
obscurely present in consciousneaa, In the aecond process these 
onRaaimilated elements serve to retard the process, bo that the 
recognition develops into the primitive form of s 
ctation. The improasion ia at first aaaimilatcd in the ordini 
way , and then again In a second act with an accompanying 
feeling of recognition which feeling serves to indicate the greater 
influence of certain reproduced elements. In this simple form 
of successive association the two successive Ideas are referred 
to one and the same object, the only difference being that each , 
time some different ideational and affective elements are appei 
oeived. With vicnionj asmcintiona the case is essentially differeaf^ 
Here tLe elements of the earlier impressions which are different^ 
from those In the present impression predominate, and the first 
OBaimilation of the uupression is followed by the formation of 
an additional idea. This idea Is made up of elements of the 
present impresaion and of elements belonging to certain earlier 1 
impresaiuDS, which earlier impressions ore suitable for the asaiii 
ilation because of certain of their components. The more tlitr 
elements of the earlier impression which differ from the element« 
of the present impression, predominate, t 
idea differs from the first, or, on the other hand, the i 
like elements predominate, the moi'e the two ideas will be aliki: 
In any caae the second idea is always a reproduced idea and 
distinct from the new impression na an independent compound. 



I \j 19. The general conditions for the rise of memory images 
may also exliibit shades and differences which correspond 
to the differences which appear in the processes of recogni- 
tion and cognition (15, 17]. Thus tlie recognition of an 
object perceived once and the recognition of an object familiar 
through frequent perceptions, and finally, the cognition of 
an object that is familiar in its general class-characteristics 
may all become sources of various modifications in memqry.^ 
processes, 'y^,^,^/ y> ,Vm j. ^i<^e. <-'-'-/ jfC^^.tf^tM-^'t' 

SimpU recognition becomes a memory process when the j 
immediate assimilation of the impression is hindered by ele- 
ments that belong, not to the object itself, but to circum- 
stances that attended its eai'her perception. Just because 
the former perception occurred only once, or at least only 
once so far as the reproduction is concerned, these accom- 
panying elements may be relatively clear and distinct and 
sharply distinguished from the surroundings of the new im- 
pression. In this way we have transitional forms between re- 
cognition and remembering: the object is recognized, and at 
the same time referred to a particular earli erse i ise pM^ceptloti" 
the accompanyingcircumstances of which add a definite ^tafiül . 
and tem£oi'al_ relation to the memory image. The memory 
process is especially predominant in those cases in which the 
elements of the new impression that gave rise to the assim- 
ilation are entirely suppressed by the other components of the 
image, so that the associative relation between the memory 
idea and the impression may remain entirely unnoticed. 



198, Such cases have been spoken of osJ|mediate memories", 
or "mediate aB BOciati ons". Still, just as in the cuse of "mediate 
recognitions*', so here, wo are dealing with processes that are 
fundamentally the same aa ordinary associatiouB. Take, for 
example, the caae of a person who, sitting in hie room at even- 
ing, suddenly remembers without any apparent reason a landscape 
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that he päBsed thi'ough iniiuy yetirs before; examination showt 
that there happenecl to he in the room a fragi'ant flower which 
he saw for the first time in that landscape. The difference 
between this and an ordinary memory proceas in which the 
counection of the new impressicin with an earlier experience ü 
clearly recognized, obviously conaiats in the fact that here tli«' 
elements which recall the idea are pushed into the obscure baok- 
ground of coflsciousneas by other ideational elements. The not 
infrequent e«perieuce, commonly koown as the "apontaucoUH 
riae" of ideaa, in which a memory image suddenly appears in 
onr mind without any assignable cause , is in all probabüi^ 
reducible in every case to such latent associationa. 

^/A- '■ <■' ■- ■■'- ' '■■':■' ■' '■■'.7'"- . 

20. Memory processes that develop from recognitjöns » . ..^,; 
which have been ofle}i repeated and from cognitions, are, in A 
consequence of the greater complexity of their conditions, " 
different from those connected with the recognition of objects 
perceived but once. When we perceive an object that is 
familiar either in its own indiWdual cliaracteristics or in the 
characteristics of its class, the range of possible associations 
is incomparably greater, and the way in which the memory 
processes shall arise from a particulai* impression depends 
less on the single experiences which give rise to the associa- 
tion, than it does on the general disposition and momentary 
mood of consciousness, and also on the interference of certain 
active apperceptive processes and on the intellectual feelings 
and emotions which are connected with these processes. Word 
ideas ore important aids to association. These ideas are 
many cases connected with individual objects (proper nameaj 
but they are especially important when they refer to class 
characteristics of ideas (class names), With conditions which 
are so varied, it is easy to see that as a general thing it is 
impossible to calculate beforehand what the association in 
any given case will be. As soon as the act of raemorj' is 
ended, however, the traces of its associative origin seldom 
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escape careful examination, so that we are justified in re- 
garding association as the universal ajid only cause of memory 
processes under all circumstances. 

In thus deriving memory from association, it is never 
to be forgotten that every concrete memory process is by 
no means a simple process, but is made up of a lai'ge 
number of elementary processes, as is apparent from the 
fact that every such process is produced by a psychological 
development of its simple antecedents, namely, the simul- 
taneons assimilations. The most important of these ele- 
mentary processes is the assimilative interaction between 
some estemal impression and the elements of an earlier 
psychical compound, or between a memory image already 
present and such elements. Connected with this tliere are 
two other processes wliich are characteristic of memory 
processes : one is the hindrance of the ivsaimilation by unlike 
elements, the other is to be found in the assimilations 
and complications connected with these element« and giving 
rise to a psychical compound which differs from the first 
impression and is referred more or less definitely to some 
previous esperience, especially through its complications. This 
reference to the earlier experience shows itaelf through a 
characteristic feeling, the feeling of remembering, which is 
related to the feeling of familiarity, but is in its temporal 
genesis different, probably in consequence of the greater 
number of obscure complications that accompany the appear^ 
anea of the memory image. 

If we try to find tlie elementary processes to which both 
memory processes and all complex associations are reducible, 
we shall find two such processes: cmnbinatUms reaulHng from 
identity and combinations resulting from contlffuiti/. In general 
the fiiHt class is predominant when the process is more like 
an ordinary assimilation and recognition, while the second 
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appears more prominently the more the processes approat 
mediate memory in character, that is, the more the processfl 
take on the semblance of si>ontaneous ideas. 



20a. It is obvious that the usual classification, which makeg.^ 
all memory processes associations by either similnrity or cc 
tiguity, is entirely unsuitable if we attempt to apply it to ( 
modes of psychological genesis that these processes manifes 
On the other hantl, it is too general and indefinite if \ 
to classify the processes logically according to their produt 
without reference to their genesis. In the latter case the varioo) 
relations of subordination, superordination, and coordination, I 
cause and end, of temporal succession and eustence, and i 
various kinds of spacial connection, find only inailequate expr^h^ 
sion in the very general concepts "similarity" and "contigui^".,! 
When, on the other hand, the mauaer of origin is studied, everj 
memory process is found to be made up of elementary processes 
that may be culled partly associations by similarity, partly asso- 
ciations by contiguity. The assimilations which serve to intro- 
duce the process and also those which serve to bring about the 
reference to a particular earlier experience at its close, may be 
called associations by similarity. But the term "similarity" ia 
not exactly suitable even here, because it is idemtieal elementary 
processes which give rise to the assimilation, and when nn 
identity of elements does not exist, such identity is always 
produced by reciprocal assimilation. In fact, the concept of i 
"association by similarity'' ia based on the presupposition 1 
composite ideas are permanent psychical objects and that asBO^ 
ciations take place between these finished ideas. The concept ' 
of association by similarity must be rejected when once this 
presuppositioti is given up as entirely contradictory to psychical 
experience and fatal to a proper understanding of the same. 
"When certain products of association, as, for example, two B 
cessive memory images, are similar, this likeness is always i 
ducible to processes of assimilation made up of elementary com- 
binations resulting from identity or contiguity, The association 
through identity may take place either between components that 
were originally the same, or between those that have gained 
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this character through aseimilatiou. Aaaociatiou Ijy coutiguity 
is the fonti of combination between those «lementii that hinder 
the assimuation, thus diyiding the whole procesB into a succea- 
sion of two procefiBes, and eXaa contributing to the memory image 
ihme components which give it the character of an independent 
compound, different from that of the impression which gave rise 
to it. The joint action of ussociationft of identity and contiguity 
is also very obvious in the case of the simplest forms of memory 
association, namely, in those forms which are made up of simple 
sensory impressions. Indeed, it is only by means of this joint 
action of the two forms of Hseociation tliat we can give any 
natural explanation of the facta in question. Thus, when a 
yellow color impression calls up in the mind the similar color 
orange, the explanation offered by the pure theory of associa- 
tion by similarity is that the close similarity between the two 
colors produced the association. On the other hand, the pure 
theory of contiguity explains the same fact on the ground that 
the two impresaiona have been seen next to each other an in- 
definite number of times in the rainbow, in the specti'um, and in 
the shadings of painted surfaces. In reality the facts are not 
as stated in either of these explanations. It is true, rather, that 
colors, lite tones, fonn a continuous sensation series within which 
the impressiooB standing nearest to each other are always most 
closely associated ou account of the conditions of their natural 
rise and variation. Tliere are always brought into conscioua- 
ncBS with any given color irapresaiou, other associated colors, 
especially those that lie nearest to the given color. This is 
possible only because the present color calls up first the color 
which is identical with itself in some memory complex, and then 
calls up through this identical color the one next to it in the 
memory complex. Yellow, for example, can call up the yellow 
which has been seen before In the spectrum [aasociation by ideu- 
tity) and then through this 6rst process, may further call up 
the neighboring orange (association by contiguity). It is especi- 
ally obvious in this case that there must be a combination of 
the two forms of association , because the two stages in tlie 
complete association are much more distinctly separate than in 
the case of complex ideas where the two stages unite at once 
into a single composite process. 
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21. " all the resulta of memory associations, so far as ÜH 
are related to carliar impressions, are commonly grouped 
together under the name memory. This concept memory 
originated in popular psychology and was then carried over 
into the now abandoned faculty psychology. Memory must, 
of course, in every particular case be subjected to a special 
analysis to show what are the elementary association pi 
eases involved in the special ])henomena under considerati« 
and what are the particular effects of these association proc- 
esses. Such analysis finds the simplest conditions for its 
application in those cases in which the memorj- associations 
take place between simple impressions, or at least between 
impressions which arise under relatively simple and uniform 
conditions. Thus, one may investigate the memory for tone 
sensations, or for simple \-isual objects, by measuring the 
accuracy of such memory in terms of the clearness with which 
an earlier impression is recognixed after the lapse of a given 
interval. As a result of such measurements it appears that 
immediately after an impression is given, its reproduction is 
relatively accurate. Very soon [in the case of tones after 
even two seconds, in the cf^e of simple visual objects after 
an interval somewhat, but not very much, longer) reprodaction 
reaches its maximum of accuracy and then begins to decrease 
with gradually lessening rapidity until, finally, (after about 
60 seconds) it reaches a point at which it remains approxi- 
mately constant for a long time. In the com'se of this general 
decrease in accuracy of reproduction, there appear successive 
periods of Öuctuating accuracy which probably are related 
to the fluctuations of attention already mentioned {p. 233). 
Of special interest for the investigation of the relation of 
intervals to memory processes are the facts of time meinori/. 
By time memory we mean the memory for temporal intervals. 
This form of memory can be investigated with the 
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degree of exactness, just as can the attributes of time ideas 
in general, by using so-called empty intervals marked off by 
auditory impressions. Through investigations of this sort it 
appears that the relation between the memory image of an 
interval and the objective length of this interval depends, in 
the first place, on the length of the intei"vai in question; 
and, in the second place, on the amount of time that elapses 
between the giving of the impression and the formation of 
the memory image. The length of the given interval affects 
the process in accordance with the general rule, that a/iori 
intervals are overestimated in memory and long intervals are j 
underestiriiated. Between thei^e two forms of false estimation 
lies an indifference-interval for wliich the remembered intervaj 
is, on tEe^average, equal to the given interval. When the 
reproduction follows the impression very quickly this in- 
difference-interval is 0.5 — 0.6 sec. If the interval is increased 
in length there appears here also a kind of periodic recur- 
rence of exact estimations, for which the regular rule is, that 
all the multiples of the indifference -interval are more ac- 
curately estimated than are the intervals lying between these 
multiples. This periodic recurrence of exact estimations is 
probably due to the fact that longer intervals have to be 
broken up into groups of short intervals in order to he 
grasped in consciousness as single wholes. In such division 
and grouping the indifference-interval preseuts itself as the 
standard simple unit. The fact of periodic accuracy in 
estimation is also doubtless connected with the above de- 
scribed processes of involuntary rhythmical subdivision of 
long time intervals (p. 165). When the period between im- 
pression and reproduction is longer, the exactness of estima- 
tion suffers a general decrease, just as in the case of the 
reproduction of qualitative tone sensations and hght sensa^ 
tions. It tinally reaches a minimum at which it continues 

Wdhdt, pBfcboUgr, X »dU. iß 



274 



in. Tnlereemntetion of Fsj/iJiical Compounde. 



for a relatively long period of time at an approximately 
constant level. With a lengthening of the period between 
impreasion and reproduction the reproduced inten-al becomes 
more and more clearly shortened in comparison with the 
original interval. No very exact determinations have been 
made of these last described facts. They are, however, 
familiar from every-day experience. 

22. The character of menmry ideas is intimately connected 
with the complex nature of the memory processes. The de- 
scription of these ideas aa weaker, but otherwise faithful, 
copies of the direct sense perceptions is as far out of the 
■way as it could possibly be. Memory images and sense 
perceptions difEer, not only in quality smd intensity, but moat 
emphatically in their elementary composition. We may 
diminish the intensity of a sensible impression as much as 
we like, but so long as it is perceptible at all it is an essen- 
tially different compound from a memory idea. The incom- 
pleteness of the memory idea is much more characteristic than 
the small intensity of its elements. For example, when I 
remember an acquaintance, the images I have of his face 
and figure are not mere obscure reproductions of what I 
have in consciousness when I look directly at him, but most 
of the features do not exist at all in the reproduced ideas. 
Connected with the few ideational elements which are really 
present and which can be but httle increased in number 
even when the attention is voluntarily concentrated upon the 
task, are certain factors added through contiguity and certain 
complications, such as the environments in which I saw my 
acquaintance, his name, and finally, and more especially, 
certain affective elements which were present at the meeting. 
These accompanying components are what make the image 
a memory image. 

23, There are great difierences in the eSectiveneBS of 
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these accompanying elements and in the distinctness of the 
sensational elements ot the memory image in the cases of 
different individuals. Some persons locate their memory 
images in space and time much more precisely than do others; 
the ability to remember colors and tones ia also very markedly 
different. Very few persons seem to have distinct memories 
of odors and tastes; in place of these most of us have, as 
substitute complications, accompanying motor sensations of 
the nose and taste-organs. 

These differences between different individuals are all 
referred to as differences in "memory". The concept memory^ 
is, thus, a supplementary concept which is very useful 
giving clear expression to these indiv-idual differences in the 
memory processes. It must, however, never be forgotten 
that the term always refers to what is in reality a series of 
processes, and that in each particular case a special explana- 
tion of the facts is required. We speak of a faithful, com- 
prehensive, and easy memory, or of a good spacial, temporal, 
and verbal memory, etc. These expressions serve to point 
out the different directions in which, according to the original 
disposition or habit of the person, the elementary assimila^ 
tions and complications occur. 

One important phenomenon among the various differences 
referred to, is the gradual weakenhig of memory with old 
age. The disturbances resulting from diseases of the brain 
agree in general with the results of this weakening of memory 
through age, Both are of special importance to psychology 
because they exhibit very clearly the inäuence of complicsr- 
tions on memory processes. One of the most striking symptoms 
of failing memory, in both normal and pathological caaes,, 
is the weakening of verbal jaeouMyf-.- Tt generally appears 
as a lack of ability to remember, first proper namea, then 
names of concrete objects in the ordinary environment, still 
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later abstract words, and finally, particles that arc entii 
abstract in character. This succession corresponds exactly 
to the posaibihty of substituting in consciousness fur single 
classes of words other ideas that are regularly connected 
with them tlirough complication. Tliis possibility is obviously 
greatest for proper names, and least for abstract particles, 
whicli can be retained only tlirough their verbal signs. 
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1. Associations in all their forms are regarded by us as 
passi ve exp ^'jences, because the feeling^ of ^ctivjiy, whidi is 
characteristic of all processes of volition and attention, never 
ari3_e8. except as it is added to the ali-eady complete_d asso- 
dation process in a kind of apperception of the restiltant, 
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content (p. 238). AsanrintiV np.jJc, accordingly, jrofc. 
eases that can arouse volitiQug but are not themselves 
directly influenced by volitions. This absence of any de- 
pendence on volition is, however, the criterion of a passire 
process. 

The case is essentially different with the second kind of 
combinations which are formed between different psychical 
compounds and their elements, namely, the apperceptive com- 
Here the feeling of activity with its accompany- 
ing variable sensations of tension doos not merely follow the 
combinations as an after-effect produced by them, but it 
precedes them so that the combinations themselves are im- 
jinediafdy recoffnixcd as formed icith tfte aid of thp attention. 
In this sense these experiences are called active experiences. 

2. Apperceptive combinations include a large number of 
psychical processes that are distinguished in popular parlance 
under the general terms thinking, reflection, imagination, 
understanding. These are all regarded as psychical processes 
of a tyi>e higher than sense perceptions or pure memory 
processes, while at the same time they are all looked upon 
as different from one another. Especially is this tnie of the 
so-called functions of imagination and understanding. In 
contrast with this loose view of the faculty theory, associa- 
tion psychology sought to find a unitary principle by sub- 
suming also the apperceptive combinations of ideas under 
the general concept of association, and at the same time 
limiting the concept, aa noted above (p. 245], to successive 
association. This reduction to successive association was 
effected either by neglecting the essential subjective and ob- 
jective distinguishing marks of apperceptive combinations, or 
by attempting to avoid the difficulties of an eicplanation, 
throngh the introduction of certain supplementary con- 
cepts taken from popular psychology. Thus, "interest" and 
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" intelligence" were credited with an influence on assDciations.* 
Very often tliis view was based on the erroneoua notion that 
/the recognition of certain diatinguisliing features in apper- 
ceptive combinations and associations meant the assertion of 
a fundamental division between the former and tlie latter. 
Of course, this ia not true. All psychical processes are con- 
nected with associations as much as with the original sense 
perceptions. Yet,, just .as associa^ons _alway a form a part 
of every sense perception and in spite of that appear in 
I H&flUlOiy pnCesses" as relatively independent processes , so 
rceg^re coigbihäUona are based always on associations, 
but the e^enHal attributes of tliese apperceptive combinations 
are not traceable to associations. 

3. In trying to account for the essential attributes of 
apperceptive combinations, we may divide the psychical proc- 
esses that belong to this class int o simple and com plex ap- 
perceptive functions. The simple functions are tliose 
I'eiatfng and comparing, the complex those of synthesis t 



A. SIMPLE APPERCEPTIVE FUNCTIONS. 
(Relating and Comparing,; 
4. The most elementary apperceptive function is that 
of reiating two psychical contents to each otiier. The grounds 
for such relating are always given in the single psychical 
compounds and their associations, but the actual carrying 
out of the process itself is a special apperceptive activity 
through which the relation itself becomes a special conscious 
content, distinct from the contents which are related, though 
indeed inseparably connected with them. For example, when 
we recognize the identity of an object with one perceived 
before, or when we are conscious of a definite relation between 
a remembered event and a present impression, there is j 
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both cases a relating apperceptive activity connected with 
the associations. 

So long as the recognition remains a pure association, 
the process of relating is limited to the feeling of familiarity 
which follows the assimilation of the new impression either 
immediately, or after a abort interval When, on the contrary, 
apperception is added to association, this feeling is supplied 
with a clearly recognized ideational substratum. The earlier 
perception and the new impression are separated in time and 
then brought into a relation of agreement on the basis of 
their essential attributes. The case is similar ^^wben w e become 
conscious of the motives of a memory act. This also pre- 
supposes that a comparison of the memory image with the 
impression which occasioned it, is added to the merely asso- 
ciative process which gave rise to the image. This, it will 
be seen, is a process that can be brought about only through 
active attention. 

^~ 5. Thus, the relating function is brought in t o acti vity^ 
through associations, wherever these associations themselves j 
■ or their products are made the objects of voluntary observa- 1 
^tion. The relating fuji_cti.on_Ls con^etited, as the examples 
mentioned show, with the (unction of comjxiniig, whenever 
the related contents of consciousness are clearly separated 
processes, belonging to one and the same class of psychical 
experiences. Relating activity is, therefore, the wider concept, 
comparison is the narrower. ^ comp^nson js_joBsible only'i 
when the compared contents are brought into relation with 1 
one another. On the other hand, consc ious contents may be 
I ^äated without being compared with one another, as is the 
case, for example, when an object and tlie attributes of the 
object are related, or when one process is related to another 
which regularly follows or precedes it. As a result of this 
it follows that where the fuller conditions necessary for a 
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comparison ar« present, the experiences given may be mei 

related, or they may also be compared with each other. 

r ThuB, one calls it relating when he thinks of a present 

impression as the reason for remembering an earher experi- 

rence; he calls it comparing, on the other hand, when he 
establisheB certain definite points of agreement or difference 
between the earlier and the present impression. 

6. TIk process of comparing is, in turn, made up of ttco 
elementary functions which are as a rule intimately inter- 
connected. These two elementary functions are first, the 
perception of agreements, and second, the petrceptiim of dif- 
fm-ences. There is a mistaken view prevalent even in presents 
day psychology. It originated in popular psychology and 
was strengthened by the discussions of logical intcUectuaHsm. 
It consists in the acceptance of the notion that the mere 
existence of psychical elements and compounds is identical 
with their apperceptive comparison. Every sensation is ac- 
cordingly treated as a "sensory judgment", every immediate 
perception of distance as a "judgment of deptir, and so on 
through the whole series of processes. In all these cases, 
however, the judgment appears after the sensations and ideas; 
the judgment must, therefore, be recognized as a separate 
process. To be sure, agreements and differences arise in 
our psychical processes, if they did not we could not observe 
them. But tlie comparing activity through which these like- 
nesses and differences in sensatioii's and ideas are made aridentj 
is not identical with the sensations and ideas themselves. 
It is a function that may arise in connection with tlese 
elements, but does not necessarily so arise. 

7. Even the psychical elements, that is, sensations and 
simple feeUngs, can be compared with reference to their 
agreeraentä and differences. Indeed, it is tlirough a series 
of snch comparisons that we arrange these psyclticai olemei 



icai olement^^^ 



§17, Apprrceplii'r ConibinaUcm». 281 

i systems, each one of which contains the elements that 
are most closely related. Witliin a given system two kinds 
of -gon ^arJaon are possible, namely, compaiison /M_/"espec{ to 
miality and comparison in respect to intensity. , Then, too, 
a comparison Tetween ^ades of ckamess is possible when 
attention is paid to the way in which the elements appear 
in consciousness. In the same way comparison is applied, to 
intens ive and extensive psychical compounds. Every psychical 
element and every psychical compound, in so far as it is a 
ifteniher of a regular system, constitutes tt, psydiical magnitude. 
A determination of the value of such a psychical magnitude ia 
possible only through comparison with some other in the same 
system. Psychical magnitude is, accordingly, an original at- 
tribute of every psychical element and compound. It is of 
various kinds, aajntensity, quality, extensive (spacial and tem- 
poral] value, and, when the different states of consciousness 
are considered, clearness. But the determination of psychical 
i!alue can be effected only through the apperceptive function 
ot comparison. 

8. Psydiical measurement differs from physical measure- 
ment in the fact that the latter may be carried out in acts 
of comparison separated almost indefinitely in time, because 
its objects are relatively constant. For example, we can 
determine the height of a certain mountain to-day with a 
barometer and then after a long time we may determine the 
height of another mountain, and if no sensible changes in 
the configuration of the land have taken place in the interval, 
we can compare the results of our two measurements. Psy- 
chical compounds, on the other hand, are not relatively per^ 
manent objects, but continually changing processes, so that 
ve can compai'e two such psychical magnitudes only when 
other conditions remain the same, and the two factors to 
be compared follow each other in immediate succession. 
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L j\ These requirements have as their immediate corollaries: trat, 
ly^ that there is no absolute standard for the comparison of 
psycliical magnitudes, but every such comparison stands by 
itself and is of merely relative validity; secondly, that finer 
-t^f- comparisons are possible only between psychical ma^itudes 
of the same dimension, so that a reduction, analogous to 
that by which the most widely separate physical quantities, 
such as periods of time and physical forces, are all expressed 
in terms of one dimension of space, is out of the question 
in psychical comparisons, ,■■>! ,.^ , /< , ^ -■*.: ■ / li 

9. It follows that the possible relations between psychical 
magnitudes which can be established by direct comparison 
are limited in number. The estabUshment of such relations 
is possible only in certain particularly favorable cases. These 
favorable cases are 1) the equcMty bctwf^ two psyckioai 
moffnihides and 2) Oie Just notdceahle difference between two 
sudi magnitudes, as, for example, two sensational intensities 
of liie ouahty, or two g naUties o f like intensity belonging 
to the same dimension. As a somewhat more complex case 
which still lies within the limits of immediate comparison we 
have 3) the equality of two differences between magnituites, 
especially when these magnitudes belong to neighboring parts 
of tbe same system. It is clear that in each of these three 
kinds of psychical measurf ments the two fundamental functions 
in apperceptive comparison, the perception of agreements and 
■" ^^ the perception of differences, are both appHed together. In the 
first case one of two psychical magnitudes, A and B is gradu- 
ally vared until it agrees for immediate comparison with the 
other; thus, for example, B is varied until it agrees with A. 
\: In the second case A and B are taken equal at first and then 

^L B is changed until it appears either just noticeably greater 

^B or just noticeably smaller than A. Finally, the third case 

^K used to the greatest advantage when a whole line 
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cbical m^nitudes as, for example, of sensational intensities, 
exteoding from A as 3. lower limit to (7 as an upper limit, 
is so divided by a middle quantity B, which has been found 
by gradual variations, that the partial distance AB a ap- 
perceived as equal to ß C : . ^ , , ■_ >, y 

10. The most direct and moat easily utilizable results /« 
derived from these methods of comparison are given by the 
second method, or the melliod of minimal differettees as it is 
called. The difference between the physical stimuli which 
corresponds to tlie just noticeable difference between psychical 
magnitudes is called the difference Ihrc-ihald of the stimulus. 
The intensity at which the resulting psychical process, as for 
example, a sensation, can be just apperceived, is called the 
stimtdus Streshold. Observation shows that the difference 
threshold of the stimulus increases in proportion to the 
distance from tlie stimulus threshold, in such a way that the 
relatimi between the difference threshold and the absolute 
quantity of the stimulus, or the relative difference tJireshfM, 
remains constant. If, for example, a certain sound the in- 
tensity of which is 1 must be increased \ in order that the 
sensation may be just noticeably greater, one whose intensity 
is 2 must be increased |, one 3 must be increased I, etc., 
to reach the difference threshold. This law is called Weber's 
law, after its discoverer E. H. Wbbbr. It is easily under^ 
stood when we look upon it as a hiw of apperceptive com- 
parison. From tliis point of view it must obviously be inter- 
preted to mean that psychical magnitudes can he compared 
only according to Üicir relative values. 

This view that Weber's law is an expression of the general 
law of the relativity of psycfiical magnitudes, assumes that 
the psychical magnitudes which are compared, themselves in- 
! in direct proportion to their stimuli, within the limits 
of the vahdity of the law. It has not yet been possible to 



284 TIL ftif^reanneetion of Psyehienl Compound». 

demonatrate the truth of this assumption on its phyaiologica] 
side, on account of the difficulties of meaBuring exactly tiie 
stimulation of nerves and sense-organs. Still, we have evidence 
in favor of it in the psychological fact that in certain special 
cases, where the conditions of observation lead very natur- 
ally to a comparison of absolute differences in magnitude, the 
absolute difference threshold, instead of the relative thresh- 
old, is found to be constant. We have such a case, for 
example, in the comparison, within wide hmits, of mil 
differences in pitch (p. 68). Then, too, in many cases wl 
large differences in sensations are compared according 
the third method described above (p. 282), equal absolute' 
stimulus differences, not relative differences, are perceived 
as equal. This shows that apperceptive comparison may 
follow tuv different principles under different conditions: a 
principle of rdatire comparison (Wbbkh'h law) which is the 
more general, and a principle of absolute comparison whioh 
takes the place of the örst principle under special conditions 
which favor such a form of apperception. 
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10a. Wäier'fi law has been Bbown to hold, first of all, for the 
intenaity of senaattons and then, in a more limited way, for the 
comparison of extengivc compounda, especially temporal ideas, 
and also, to some extent, for epacial ideas of eight and for motor 
ideas. On the other hand, it dues not hold for the special ideas 
of external touch, obviously oii account of the complexity of the 
local signs (p. 115); and it can not be verified for sensational 
qualities. The scale of tonal intervals is relative because every 
interval corresponds to a certain ratio between the number of 
vibrations (for example, an octave 1 : 2, a fifth 2 : 3, etc.)- Thia 
is probably due to the relationship between clangs which is due 
to the relation of the fundamental tone to its overtones [coq^. 
p, lOö sq.). Even when ru absolute comparison takes place instead 
of a comparison according to Webeh's law of relativity, we must 
not confuse this with the establishnient of an absolute n 
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That would prusuppüse au absolute unit, that is, the possibtlity of 
finding a coustant atandard, whiuh, as ooted above [p. 282), is in 
the psyc;hiual world tmposBibls, Absolute compariHou must take 
the form of a recognition o( tlic e.qualiiy of equal absolute di/ferertce«. 
This is possible ia certain single cases without a constant unit. 
Thus, for example, we compare two sensational lines AB and BC 
according to their relative valuee, when we think in both cases of 
the relation of the upper to the lower extreme sensation. In such 
a case, accordingly, we judge AB and BC to be equal when 

— = — (Webbe's law). On the other hand, we compare A B and 

BC according to their ahsohilp values when the difference between 
C and B in the single sensational dimension in question appears 
equal to that between B &aA A, that is, when C—B=B~A 
[law of proportionality, Merkel). The recognition of quanti- 
tative or qualitative difference is rendered more difficult when 
the two stimuli to be compared are presented in c^ntinuoas 
sequence, and witb neither a time or space interval separating 
them. The difference threshold is, accordingly, greater in such 
cades, and it grows still longer the more slowly the continuous 
transition from one stimulus to the other takes place. Thus, 
the threshold for brightness, when two distinct stimulations are 
compared with each other, is '/loo [p- ^3)- When, on the other 
hand, the two stimuli are not separate, but the first passes directly 
into the second, tbe threshold is Vjoo if the transition is rapid 
and about '"/lau if it is alow. The threshold for distinctly sep- 
arated tones is '/& vibrations (p. 68); for continuous tonal 
changes '/^ to 1 '/2 vibrations. The treshold for distinctly sep- 
arated pressures is ^I^q^ [p. 53); for contiuuous changes "^/ioo 
to '"/i««' ^^ larger fraction represents the results of slow tran- 
ritiona. Even under the more difficult conditions of comparison 
described, Webeb's law holds true for those spheres of com- 
parison to which it applies under any conditions. 

By treating Webee's law as an expression of the functional 

relation between sensation and stimulus and by assuming that 

■^ the law is valid for infinitely small changes of both sensation and 

H stimulus, Fechner worked out the formula, dE ^ C ■ ^fr[R 

L 
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repreaenta the stimulus nad E tbe eensation). From Utia formula ' 

he derived as the ronnula for finite seDsution values and stiiiiuU 

the foUowing logarithmic expreaaiuu E = 1: ■ log R -{- c. That is, 

the sensatiou is proportional in it» increase to the logarithm of the 

stimulus, a and h representing constanta which must be deternune4j 

fay experiment (Fechnkb's Psych o-physical Law}. This fonnalayfl 

however, becanse of its assumption of ao immediate relation b»T j 

tween sensation and stimulus, fails to indicate the fact that in sll 

probability the law depends upon the relation bet>eeen the smgaSons 

meastwfd. If we recognize the relation as one between the sen- 

JE 
sationH, we may adopt the formula F ^ tn ■ -=- . JE reprftT>| 

aenta the difference threshold, V the ratio of comparison. IIüb' 
formula contains nothing but psychical magnitudes tbus coD-'< 
farming to the probable aigniiicance of Weder'b law. 

The methods for the demonstration of Webee'b Uw, or irf' 
other relations between psychical magnitudes, whether elementar; 
or compound, are usually called psychophysical ntethods. The 
name is unsuitable, however, because the fact that physical 
means are here employed is not unique, but holds for all the 
methods of experimental psychology. The methods could bett«r 
be called "methods for tbe measurement of psychical magnitudes' 
AVitb these methods it is possible to follow one of tmo courses 
in finding the relations mentioned as favorable for judgment. 
A firijt or direct mode of procedure is as follows: one of two' 
psychical magnitudes A and B, as, for example, A, is kept 
constant, and B is gradually varied until it stands in 
the relations mentioned , that is , either equals A or ia just 
noticeably greater or smaller, etc, These are the adjustment 
methods. Among these we have as tbe method frequently applied 
and that which leads most directly to conclusions, the "method 
of minimal changes", and then as a kind of modification of this 
for the case of adjustment in which equality is the end sought, 
the "method of average error". The second mode of procedure 
is to compare in a large number of cases any two stimuli, A 
and B, which are very little different, ^nd to compute from the 
number of cases in which the judgments are A i^ B, A '^ B, 
A <^ B, the position of tho relations mentioned, especially the 
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difference threshold. These are the eahulalion mcUiods. The chief 
of these is the method known ex that of "right and wrong cases". 
It would be more proper to call it the "method of three caeee" 
(equality, positive difference, and negative difference). Details 
as to this and the other methoda belong in a special treatise 
on experimental psychology. 

There are two other interpretations of Wbbeb'h law atill 
met with besides the psychological interpretation given above; 
they may be called the physiological and the psycJio -physical 
theoriea. The first derives the law from hypothetically assumed 
relations in the conduction of excitations in ihe central nervous 
system. The second regards the law as a specific law of the 
"interaction between body and mind". The physiological inter- 
pretation is entirely hj-pothetical and in certain cases, as, for 
example, for temporal and spacial ideas, entirely inapplicable. 
The psycho-physical interpretation of FeChner is based upon a 
view of the relation of mind which must be rejected by the 
psychology of to-day (cf. § 22, s)- 

BefaranoH. E. E. Webeb, Tastsinn und GemeingefQhl, Hand- 
wSrterb. d. Physiol-, vol. Ill, Pt. 2. Fecbner, Elemente der Psycho- 
phjeik, 1860, and In Sachen der Pa/chophysik, 1877, and Revieion 
der Hauptpunkte der Psyohophyeik, 1882 and Ueber die pajchigchen 
Maßprincipien , Pbilos. Studien, vol. 4, 1887. G. E. MÜLLER, Zur 
Grundlegung der Peychopbyetk, 1878. Dklboeuf, EtSmenta de psjcbo- 
phyaique, 1883. G. F. LlPPS, Grundrifis der Paychophysik, 1899. WüNDT. 
PhiloB. Studien, vols, 1 and 2, and Grundlüge der phys. Psych., vol. 1. 
chap. 8. and Lectures on Hum. and Anim. Psych., lectures 2 — 4, and 
Log^k. vol. II, Pt. 2, chap. 3 {on the measurement of psychical magni- 
tudes in general.. Special Investigations: Mf.BKEL, PhiloB. Studien, 
vols. 4, 5, 7, 8 and 9. Tis^chzr, Philos, Studien, vol. 1. Kr.^epelik, 
vol. 2. ÄNOELL. vo). 7. Kämpfe, vol. 8, On Comparison of Changes 

Sensations: Hall and Motora. Amei. Journal of Psych., vol. 1. 
Btratton, Philos. Studien, vol. 13. Stern, Psychologie der Verände- 

igunfEuBung, 1696. 
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11. As special cases among the apperceptive comparisons 
generally falling under Wbbkh's law, are the comparisons of 
magnitudes which are related to each other as relatively 
kst^^nsalional differences or, when dealing with feelings. 
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.aa opposiles,_ The phenomena that appear in such ( 
usually grouped together under the class name contrasti 
In the department where contrasbs have been most thorough] 
investigated that is, in the case of light sensations, there J 
generally an utt^r lack of discrimination between two ph( 
nomena which are obviously entirely different in origiuj thouj 
their results are to a certain estent related. We may < 
tinguieh these as light induction or pkysiohgieal contr 
(p. 78), and true contrast or psychological contrast. Phw 

_8iological contrasts are closely connected with the phenomenj 
of after-images, perhaps they are the same {p. 77 sq.). 
chological contrasts are essentially different; they are U8U£ 
pushed into the hackgroimd by the stronger physiologioi 
contrasts when the impressions are intense. Psycbologioi 
contrasts are distinguished from physiological by two import" 
r? tant characteristics. First, _gsycliicaJ contrasts do not reac h 
their greatest intensity, when the brightness and saturation 
are greatest, but when the) sensations are at the medium. 

_8tages, where the eye is most sensitive to changes in bright- 
^** ness and saturation. Secondly, psycliical contrasts can 1 
removed by comparison with an independent object, Especi 
tEe latter characteristic shows these contrasts to be i 
iäedly the products of comparisons. Thus, for esampl 
when a grey square is laid on a black ground and close 1 
a similar grey square is laid on a wliite ground and all i 
covered with transparent paper, the two squares appear 
entirely different; the one on the black ground looks bright, 
nearly white, that on the white ground looks dark, nearly 
. black. Now after-images and irradiations are very wei 
\ when the colors are thus seen through translucent media, i 

I that it may be assumed that the phenomenon described i 

Ipsychical contrast. If, again, a strip of black c&rdboaj 
which is also covered with the transparent paper, and tliei 
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held in such a position that it connects the two squares, the 
contrast will be removed entirely, or, at least, very much 
diminished. If in this experiment a colored ground is used 
instead of the achromatic ground, the grey squares will appear 
very clearly in the corresponding complementary color. But 
here, too, the contrast can be made to disappear through 
comparison with an independent grey object. . 

12. Similar contrasts appear also in other spheres of 
eensatiOD when the conditions for their demonstration are 
favorable. They are also especially marked in the case of 

1 feelings and may arise under proper conditions in the case 
I of spacial and temporal ideas. Sensations of pitch are 
•Telatively most free, for most persons have a well developed 
ability to recognize absolute pitch and this probably tends 
to overcome contrast. In the case o^fcdings the effect of 
contrast is intimately connected with the natural opposition 
between affective qualiti es. Thus, pleasurable feelings are 
intensified by unpleasant feelings immediately preceding, and 
the same holds for many feelings of relaxation following 
feelings of strain, as, for example, a feehng of fulfilment 
after expectation. The effect of contrast in the case of spacial I 
and temporal ideas is most obvious when the same spacial I 
or temporal interval is compared alternately with a longer ' 
and with a shorter interval. In such cases the interval ap- 
pears different, in comparison with the shorter it appears 
greater, in comparison with the longer, smaller. Here, too,| 
the contrast between spacial ideas can be removed by bring- 
ing an object between the contrasted figures in such a way 
that it is possible easily to relate them. 

13. We may regard the phenomena which result from 
the apperception of an impression the real character of which 
differs from the character expected^ as special modifications 

19 
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of psychical contrast. For example, if we are prepared < 
lift a heavy weight, and find in the actual lifting of the 
weight that it proves to be light, or if we Uft a heavy weight 
when we expected a light one, the result is in t}ie first case 
an underestimation, in the second an overestimation of the 
real weight. If a series of exactly equal weights of difierent 
sizes are made to vary in size so that they look like a set 
of weights varj-ing regularly from a hghter to a heavier, 
they will appear to be different in weight when raised. The 
smallest will seem to be the heaviest and the largest to be 
the lightest. The familiar association that the greater volume 
is connected with the greater mass determines in this case 
the tendency of expectation. The false estimation of the 

[weight then results from the contrast between the real and 

I the expected sensation. 

Bafareaeei. On Light Contiaats : H. Metek, PoggendorfTs Ann. 
d- Physik, vol. 44. Hblmboltz, Phjaiol. Optifc, Pt. 2, § 24. On Space 
Contrasts: Mülleb-Lteb, Zeitschr. f. Psych u. Physiol, d. SinneBorg.. 
vol. 9. Wdndt, Geom et r. -optische Täuachungen, Abh. d. aächa. Qes. 
d. W., 1898. On Time Contrast: MedmaNN, Philos. Stadien, voL 8. ■ 
On Illusions of Weights through Contrast: Müllek and ScHCMj 
PflQger's Archiv f. Physiol., vol. 37. Beasho&e, Scripture's Sla^ll 
of Tale Psych. Lab.. 1895- 



B, COMPLEX APPERCEPTIVE FUNCTIONS, 
(SynthesiB and Analysia.) 

14. When the simple processes of relating and compar- 
ing are repeated and combined several times, the complex 
psychical functions of synlhms and analysis arise. Sifiitfiesis 
is primarily the product of the relating activity of apper- 
ception, analysis of the comparing activity. 

As a combining function ajtperceptive synthesis is based 
upon _fu3ion3 and associations. It differs from fusions and 1 
associations in the fact that some of the ideational and affective i 
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elements ■which are brought forward by the association are 
! voluntarily emphasized and others are pushed into the bstck- 
ground. The motives of the choice can be explained only 
from the whole previous development of the individual con- 
sciousness. As a result of this voluntary activity the product 
of this synthesis is a complex in which all the components 

I are derived from foi-mer sense perceptions and associations, 
but in which the combination of these components may differ 
more or less from the original forms. 
_ ^e , idea t io nal elecafiutS- of a coo^iound thus resulting 
from^ ^ap percep tive synthesis may be regarded as the sub- 
stratum for the rest of its. contents, and so we call such a 
compound in general an a(ji^rPAjate_ idm^ When the combi- 
nation of the elements is peculiar, that is, markedly different 
from the products of associations, the aggregate idea and 
each" of its relatively independent ideational components ia 
called an idea of imnging,tioH or image of imagination. Since 
the voluntary B}Tithesia may vary more or less from the com- 
binations presented in sense perception and association, it 
follows that practically no sharp hne of demarcation can be 
drawn between images o^ imagination and those of memory. 
But we have a more essential mark of tlie apperceptive 
process in the positive characteristic that it depends on a 
volnntary synthesis tJian in the negative fact that the com- 
bination does not correspond in character to any particular 
sense perception. This positive characteristic is also the 
Bource of a most striking difference between images oE imagi- 
nation and those of memoi^. This difference consists in the 
fact that the sensational elements of an apperceptive com- 
pound are much more like those of an immediate sense per- 
ception in clearness and distinctness, and usually also in 
completeness and intensity. This is easily explained by the 
fact that the reciprocally inhibitory influences which the 
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oncontrolled associations exercise on one another, and wLich 
prevent the formation of axed memory images, are diminished 
or removed by the voluntary emphasizing of certain partic- 
ular ideational compounds.^t is possible to mistake images 
fot imagination for real experiences. In the case of memory 
images this is possible only when they become images of 
imagination, that is, when the memories are no longer allowed 
to arise passively, but are to some extent produced by the 
will. G-enerally, there are such voluntary modifications of 
memories throngh a mixing of real vnth imagined elements. 
All our memories are therefore made up of "fancy and 
truth" •). Memory images thus change under the influence 
of our feelings and volition to images of imagination, and 
we generally deceive ourselves with their resemblance to real 
experiences. -^- : '• 'j f ' ■' < ■ - ■ . ,■ .rjtt.-^'-i^ 

15. From the aggregate, ideas which thus result from 

apperceptive syntbeais there arise tivo forms of appem^twe 

aftaiifsis wliich work themselves out in opposite directions. 

The one is known in popular parlance as activity of the 

änagination, the second as activity of the undersianditig. 

The two are by no means absolutely different, as might 

be surmised from these names, but are, rather, closely 

related and almost always connected with each other. 

t Their fundamental determining motives are what distin- 

I guish them and condition all their secondary difFerenceB 

I and also the reaction that tbey exercise on the eynüi 

function. 

In tlie case of the activity of '^imoffinaiKm'" the i 
is the reproductimi of real ^rperiences or of experieitces atuil- 
ogous "^reality. This is the earlier form of apperceptive 
analysis and arises directly from association. It 1: 



]) "Dichtung ond Wahrbeit". 
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A more or less comprehensive aggregate idea, made up of a 
variety of ideational and afiective elements and embracing 
the general content of a complex experience in which the 
single components are only indefinitely distinguished. The 
aggregate idea is then divided in a series of successive acts 
into a number of more definite, connected compounds, partly 
spacial, partly temporal in character. The primary voluntary 
synthesis is thus followed by analytic acts which may in 
turn give rise to the motives for a new synthesis and thus 
to a repetition of the whole process with a partially modified, 
or more limited aggregate idea. 

The activity of imagination shows tivo stages of devel- 
opment. Th^^^first 13 more passive and arises dii-ectly from 
the ordinary memory function. It appears continually in the 
train of thought, especially in the form of an anticipation 
of the future, and plays an important part in psychical 
development as a preparation or antecedent of volitions. It 
may, however, in an analogous way, appear as a represen- 
tation in thought of imaginary situations or of successions 
of external phenomena. The second . or acHi-e, form of 
imagination is under the inäuence of a fixed idea of some 
end, and therefore presupposes a high degree of voluntary 
control over the images of imagination, and a strong inter- 
ference, partly inhibitory, partly selective, with the memory 
images that tend to push themselves into consciousness 
without voluntary action. Even the first synthesis of the 
a^regate idea is more systematic when produced by this 
active process. And an aggregate idea, when once formedl 
in this way, is held more firmly and subjected to a morel 
complete analysis. Very often the components themselves 
are subordinate aggregate ideas to which the same process 
of analysis is again applied. In this way the principle of 
organic division according to the end in view governs all 
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the products and processes of active imagination. The 
ductions of art show this most clearly. Still, there are, in 
the ordinary play of imagination, the most various inter- 
mediate stages between passive imagination, or that which 
arises directly from memory, and active imagination, or that 
which is directed by fixed ends. , ,. c--' ■ ■ ' }_,^->f ■ i "" ■' '. .^ 

16. In contrast with this imagination or imaginative ,4:e- ^{^ 
production of real experiences, or of experiences which may 1_. 
be thought of as real, the function of the "-understanäxa^'J^f^ 
\\% the perception of agreements and differences <md o^tr 
\derircd logical relations between contefits of ea^ierienee. Under- 
standing also starts with aggregate ideas in which a number 
of experiences that are real or may be ideated as real, are 
voluntarily set in relation to one another and combined into 
a unitary whole. The analysis that takes place in this case, 
however, is tiimed by its fundamental motive in a difierent 
dii-ection. Such analysis consists not merely in a clearer 
grasp of the single components of the aggregate idea, but 
it consists also in the establishment of the manifold relations 
which exist between the various components and which we 
may discover through comparison. In estabhshing such rela- 
tions it is possible, as soon as analyses have been made 
several times, to introduce into any particular case the results 
gained through relating and comparing processes carried out 
on other occasions. 

As a consequence of this more strict application of the 
elementary relating, and comparing functions, the activityl 
of understanding follows definite rules even in its external I 
form, especially when it is highly developed. The fact which 
showed itself in the case of imagination and even of memory, 
appears here in a developed form. The fact in question is, L 
I that the apperreived relations between the various psychical I 
I contents are presented in imagination and memoiy, not merelyr 
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I simultaneouslf, but sjiccessively, so that we proceed from onejl 
Mrelatioii to the next, and so on. In the case of under- 
standing, this successive presentation of relations develops 
into the discursirc dirision vf Dw aggregate idea. This is 
expressed in the law of the duality of the logical forms of 
thought, according to which, analysis resulting from relating 
comparison divides the content of the aggregate idea into 
fwo parts, subject and predicate, and may then separate 
each of these parts again once or several times. These .' 
secondary divisions give rise to grammatical forms that standi 
in a logical relation analogous to that of subject and pred- 
icate, such as noun and attributive, verb and object, verb 
and adverb. In this way the process of apperceptive anal- 
ysis results in a Judgme nt which finds expression in the 
sentence . 

For the psychological explanation of judgment it is of 
fundamental importance th at jud gment be regarded, not as 
a synthetic, but as an a nalptt c ^notion. The original ag- 
gregate ideas which are divided by judgment into their recip- 
rocally related components, are exactly like ideas of imagi- 
nation. ^_Tlie_products of analysis which result from judgment 
aiTJ on the other hand, not as in the case of imagination, 
r images of more limited extent and greater clearness, but 
i conceptual ideas, that is, ideas which stand, with regard 
to "other partial ideas of the same whole, in some one of 
the relations which are discovered through the general 
I relating and comparing functions. If we call the aggre- 
I gate idea which is subjected to such a relating analysis a 
\aioufffit, then a judgment is a di\Tsion of this thought into 
its components, and a concept is the product of such a 
division. 

17. Concepts found in this way are arranged in certain 
general classes according to the character of the analyses 
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that produced them. These classes are the concepts of objeeiSy 
concepts of attributes, and concepts of states. Judgment aa a 
division of the aggregate idea, sets an object in relation to its 
attributes or states, or it sete various objects in relation to one 
another. Since a single concept can never, strictly speaking, 
be thought of by itself, but is always connected in the whole 
idea with one or more other concepts, the conceptual ideas 
'Ore strikingly different from the ideas of imagination because 
of the indefinitenesa and variableness of the former. This 
indefiniteneas is essentially increased by the fact that as a 
result of the hke outcome of different kinds of judgment, 
concepts arise which may form components of many ideas 
that differ in their concrete characters. Q\yc\i general concepts 
constitute, on account of the wide apphcation of relating 
analysis to different contents of judgment, the great majority 
of all concepts; and they have a greater or smaller number 
of corresponding single ideational contents. A single idea 
is selected from this group of contents as a representative 
of the concept. This gives the conceptual idea a greater 
defiuiteness. At the same time tliere is always conned 
with this idea the consciousness that it is merely a repj 
sentative. This consciousness generally takes the form of 
characteristic feeling, the conceptual feeling. This feeling 
may be traced to the fact that obscure ideas, which have 
the attributes that make them suitable to serve as represen- 
tations of the concept, tend to force themselves into con- 
sciousness in the form of memory images. As evidence of 
this we have the fact that the feeling is very intense whi 
any concrete image of the concept is chosen as its represf 
ative, as, for example, when a particular individual stai 
for the concept man, while it disappears almost entirely as 
soon OS the representative idea differs entii-ely in content 
from the objects included under the concept. Word ideas 
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fulfil this latter condition and that is what gives them their 
importance as universal aids to thought. Word ideas 
are furnished to the individual consciousneas in a finished 
state, so that we must leave to social psychology the 
question of the psychological development of the processes 
of thought which are , active in their formation ( comp. 
§ 21, A). . * . ,, ,■ . ,;^, . .- ,>■.... jr -.'. -.^ o ^^^^-' 
16. From all that has been said it appears that the 
activities of imagination and understanding are not specific- 
ally different, but interrelated; that they are inseparable in 
their rise and manifestations, and are based at bottom on 
the same fundamental functions of apperceptive synthesis and 
analysis. What was true of the concept '^memory" (p. 272}, 
holds also of the concepts '^understanding'" and "^imagina- 
tion": they are names, not of unitary forces or faculties, 
but of complex phenomena made up of the usual elementary 
psychical processes, not of elementary processes of a specific, 
distinct kind. Just as memory is a general concept for 
certain associative processes, so imagination and understand- 
ing are general concepts for particular forms of apperceptive 
activity. They have a certain practical value as ready means 
for the classification of a variety of differences in the capacity 
of various persons for intellectual activity. Each class thus 
found may in turn contain an endless variety of gradations 
and shades. Thus, neglecting the general differences in grade, 
we have as the chief forms of individual imagination the per- 
ceptive and combining forms; as the chief forms of under- 
standing, the inductivE and deductive forma, the first being 
mainly concerned with the single logical relations and their 
combinations, the second more with general concepts and 
their analysis. A person's talent is his total capacity re- 
sulting from the special tendencies of both bis imagination 
and understanding. 
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BefsTonoei. Wundt, Lectures on Buni. and Anira. Pajob., lecture 
21, and Logik, vol. I, chap. 1 and Vulkerpaycbologie, vol. T, Ft. 3, 
chap, 7. 



§ 18. PSYCHICAL STATES. 

1. The normal atate of consciousness upon which the 
discusdon of the foregoing paragraphs has been based may 
undergo such a variety of changes that general psychology 
must give up the attempt to discuss these changes in detail. 
Then, too, the more important of these changes, namely, 
those which are observed in the various forms of nervous 
diseases, brain-diseasea, and insanity, belong to special branches 
of pathology which border upon psychology and are more 
or leBS dependent upon it. All that psychology can do is 
to indicate t he main psychical conditio ns for abnQcmal atatea. 
We may distinguish in general three kinds of such condi- 
tions. They may consist 1) in the abnormal character o f 
the psjchicaLefeffteais, 2) in abnonualities in the way in 
whi^^sjcliical cqnipounds are constituted, and 3) in ab- 
normalities in the way in which psychical compou ^s are 
combinfid- As a result of the intimate interconnection of 
these different kinds of conditions it hardly ever happens 
that one of these three conditions is operative alone; all 
three usually unite. The abnormal character of the elements 
results in abnormahties of the compounds, and this in turn 
brings about changes in the general interconnection of con- 
scious processes. 

2. The psyc^iical elements, that is, sensations and simple 
feelings, show only such changes as result from some dis- 
turbance in the normal relation between them and their 
psycho-physical conditions. In the case of sensations such 
changes may be ' reduced to an increase or decrease of the 
sensitivity for stimuli (hyperaestliesia and anaesthesia] result- 




I 



<S IS. Psychical Stales. 299 

ing especially from the action of certain physiological in- 
fluences within the sensory centres. The most important 
psychological symptom in this case is the Uicreased excila- 
' which is one of the most common factors of com plex 
ucal distiu-hances. In similar fashion, changes in the 
pie ^feelings hetray themselves in states of depression or 
exaltation as a decre-ase or increase in the affective excita- 
bility. These different states may be recognized from the 
way in which the emotions and volitional processes occur. 
Thus, changes in the psychical elemeuts can be demonstrated l| 
only by tiie influence that they exercise on the character of|i' 
the various psychical compounds. 

3. The defects in ideational compounds arising from 
peripheral or central anaesthesia are generally of limited 
importance. They have no far-reaching effect on the inter- 
connection of psychical processes. It is essentially different 
with the relative mcrease in the sensation which results from 
central hyperaesthesia. The effect of such hyperaesthesia is 
especially important because when it is present, reproduced! 
sensational elements may become as intense as external sense 
impressions. The result may be that a pure memoi7 image I 
is objectified as a sense perception. This is an haUucination. ' 
Or, when elements are united which are partly from direct 
external stimulation, partly from reproduction, the sense im- 
pression may be essentially modified through the intensity 
of the reproduced elements. The result is then an Ulusian \ 
of faitcij*). The two abnormahties are not always distin- 



1) The eipreiaion "illuiions of fancj'" ia naed when this cloae of 
itlaiions is ta be distingaiBhed from the «enoe iJlosioDB that appear 
in the Dona&l state of couacioasneee, a.6. for example, from the radiat- 
ing'form of the Etars, which ia due to the refraction of light in the 
crystalline leni, or the varjing apparent Bize of the «un or moon 
at the horizon and at the zenith. 
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guishable, for though in many cases particular i 
shown to be illusions of fancy, the preaence of pure hallu- 
cinationg is almost always doubtful because it is so easy 
to overlook some direct sensational elements. In fact, it is 
by no means improbable that the great majority of so-called 
hallucinations arc illuaions. These illusions are in their psy- 
I chological character nothing but assimilations [p. 251 sq.). 
They may be defined as assimilations in which the repro- 
duced elements predominate. Just as normal assimilations 
are connected with successive associations, so for the same 
reason, the illusions of fancy are closely related to the 
changes in the associative ideational processes to be discussed 
later (5). 

4, In the case of comples affective and voliHonal processes 
the abnormal states are clearly distinguishable as states of 
depression and exaltatioii. The state of depression is due 
to the predominance of inhibitory, asthenic emotions, that 
of exaltation to a predominance of exciting, sthenic emo- 
tions, while at the same time we observe, in the first case 
a retardation or complete checking of resolution, in the 
second an exceedingly rapid, impulsive activity of the motive. 
In this sphere it is generally more difficult to draw the 
line between normal and abnormal conditions than in the 
sphere of ideational compounds, because even in normal 
mental life the affective states are continually changing. In 
pathological cases the change between states of depression and 
exaltation, which are often very striking, appear merely as 
intensification of the normal oscillation of the feelings and 
emotions about an indifference-condition (pp. 87, 186], States 
of depression and exaltation are especially characteristic 
symptoms of general psychical disturbances; their detailed 
discussion must therefore be left to psychical pathology. ' 
General psychical disturbances are always symptoms of dis- 
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easee of the braio, so that these abDormalities in affective 
and volitional processes are doubtless accompanied, like ab- 
normalities of the sensations and ideas, by physiological 
changes. The nature of these changes is, however, still un- 
known. We can only surmise, in accordance with the more 
complex character of affective processes, either that they 
are more extensive than the changes in central excitability 
accompanying hallucinations and illusions, or that they affect 
the central cortial regions directly concerned in apperceptive 



5. Connected with these changes in the sensory excita- 
bility and with states of depression and exaltation, there are, 
as a rule, simultaneous changes in the interconnection and 
course of psychical processes. Using the concept conscious- 
ness which we employ to express this interconnection (p. 223), 
we may call these changes abnormal changes of conscioustiess. 
So long as the abnonaality is limited to the single psychical 
compounds, ideas, emotions, and volitions, consciousness is of 
course changed because of the changes in its components, 
but we do not speak of an abnormality of consciousness 
itself until not merely the single compounds, but also the 
combinations of these compounds, exhibit some noticeable 
abnormalities. Such changes in the combinations always 
arise when the elementary disturbances become greater, be- 
cause the combinations of elements into compounds and of 
compounds with one another, are processes that pass con- 
tiuously into each other. Corresponding to the different 
kinds of combination which make up the interconnection of 
consciousness ip. 244), there may be distinguished in general 
three kinds of abnormalities of consciousness: 1] changes in | 
the associations, 2) changes in the apperceptive combinations, il 
and 3] changes in the relation of the two forms of combi- Jj 



302 ^I- Interconnection of Pgyehical Compounds. 

6. Changes in assoeiatimis are the first to result direc 
from the elementary disturbances. The increase of sense 
excitability clianges normal assimilations into illiisions 
fancy, and this results in an essential disturbance in the 
associative processes of recognition [p. 261). Sometimes that 
which is known to the subject appears to be unknown, and 
then again what is unknown appears familiar, according as 
the reproduced elements are connected with definite earUer 
ideas, or are derived from perceptions which have only a 
remote relation to one another. Then, too, the increased 
sensory excitability tends to accelerate the association, so 
that the most superficial connections, which are occasioQfid 
by accidental impressions or by habit, are the ones that pre- 
dominate. The states of depression and exaltation, on tha 
other hand, determine mainly the quality and direction 
the association. 

In a similar manner the elementary ideational and affectü 
changes influence apperceptive combinations, either retai-ding 
or accelerating them, or else detennining their dii-ection. 
Still, in these cases all marked abnormahties in ideational 
or affective processes result in an increase, to a greater or 
less dcgi-ee, of the difficulty of carrying out the processes 
connected with active attention, so that often, only the 
simpler apperceptive combinations are possibl 
only those are possible which through practice have becomej 
simple associations. Connected with the last mentioned 
are the changes that take place in the relation between 
perceptive and associative combinations. The influences 
cussed thus fai' are in the main favorable to assodations, 
hut unfavorable to apperceptive combinations. In 
with this is the fact that one of the most frequent symptoms 
of a far-reaching psychical abnormahty is a great preponder- 
ance of associations. This is most obvious when the dis- 
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turbaucG of consciousness is a continually increasing process, 
as it is in many cases of insanity. The observation may be 
made in such cases that the functions of apperception, that 
ia, the so-called processes of imagination and understanding 
are more and more supplanted by associations, until finally 
the latter are all that remain. If the disturbance progresses 
still further, the associations gradually become more limited 
and confined to certain habitual combinations (fixed ideas). 
Finally this state gives place to one of complete mental 
paralysia. 

7. Apart from mental diseases in the strict sense of the 
tens', the irregularities of consciousness just discussed are 
to be found in two conditions that appear in the coarse of 
normal life; in dreams and hypuom. 

The ideas which arise in dreams come, at least to a great 
extent, from sensations, especially from those of the general; 
sense, and are therefore mostly illusions of^ fancy, probably ■ 
only seldom pure memory ideas that have become hallucina^l 
tions. The decrease of apperceptive combinations in com- 1 
parison with associations, is also striking and goes to explain 
the frequent modifications and exchanges of self-conscious- 
ness, the confusion of the judgment, etc. The characteristics 
of dreams which distinguish them from other similar psy- 
chical states, are to be found, not so much in these positive 
attributes, as in certain negative attributes. The increase of 
excitability is limited entirely to the sensoi-ij functions, the 
external volitional activity being in ordinary sleep and dreams 
completely inhibited. When the fanciful ideas of dreams 
are connected with corresponding vohtional acts, we havq 
the very infi-equent phenomena of sleep-walking, which are re-, 
lated to certain forms of hypnosis. Motor concomitants are 
generally limited to articulations, and appear as talking in 
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8. Ht/pjwsis is the came applied to certain states related 
to sleep and dreams and produced by means of certain defi- 
nite psychical agencies. Consciousness is here generally in 
a condition hal^way between waking and sleeping. The main 
Icause of hypnosis is suggestion, that is, the communication 
jof an idea strong in affective tone. This communication 
generally takes the form of a command from some other 
person [outward suggestion), but may sometimes be given by 
the subject himself, when it is called autosuggestion. The 
command or resolution to sleep, to make certain movements, 
to perceive certain objects which are not present, or not to 
perceive objects which are present, etc., — these are the most 
I frequent suggestions. Monotonous stimuli, especially tactual 
stimuli are helpful auxiliaries. Then, too, there is a certain 
disposition of the nervous system of unknown character, 
which is necessary for the rise of the hypnotic state and 
Ulis disposition is decidedly increased when the state is re- 
peatedly produced. 

The first symptom of hypnosis is the more or less complete 
inhibition of external volitional acts. This is connected with 
a concentration of the attention on one thing, generally the 
command of the h^^motizer (automatism]. The subject not 
only sleeps at command, but retains in this state any position 
that is given him, however unnatural [hypnotic catalepsy). 
If the sleep becomes still deeper the subject makes, to all 
appearances automatically, the movements which he is directed 
to make, and he shows that ideas suggested to him appear 
like real objects (somnambulism). In this last state it is 
possible to give either motor or sensory suggestions which 
are to go into efEect when the subject awakes, or even at 
some later time [terminal suggestions). The phenomena that 
accompany such "posthypnotic effects" render it probable 
that the after-effects are due either to a partial persistence 
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of the hypnosis or (in the case of terminal suggeetionsj to 
a renewal of Üie hypnotic state. 

9. It appears from all these phenomena that sleep and I 
hypnosis are related states, differing only in the fact that I 
their mode of origin is different. They have as common ' 
characteristics the inhibition of processes of volition and atr 
tentiou, and a disposition toward aroused excitability in the 
sensory centres that brings about an assimilation of the sense 
impressions and thos results in illusions of fancy. The char- 
acteristics which distinguish sleep and hypnosis are the 
complete inhibition of volition in sleep, especially of the 
apperceptive function and of every phase of motor function, 
and the concentration in hypnosis of the passive attention 
on one thing. This concentration is conditioned by suggestion 
and is at the same time favorable to the reception of further 
Buggestiona. These differences are, however, not absolute, for 
in slge^Hwalking the will is not completely: inhibited, while, 
on the other hand, it is inhibited in the first lethargic stages 
of hypjuisis just as in ordin^^y sleep. 

Sleep, dreams, and hypnosis are, accordingly, in all prob- l 
ability, essentially the same in their psychophysical conditions. | 
These conditions consist in the specially modified dispositions 
to sensational and volitional reactions, and can, therefore, 
like all such dispositions, be explained on their physiolog- 
ical side only by assuming changes in the activity of certain 
central regions. These changes have not yet been investigated 
directly. Still, we may assume from the psychological sjinp- 
toms that the physiological conditions consist as a rule, in 
the inhibition of activity in tlie regions connected with proc- 
esses of volition and attention, and in increased excitability 
of the sensory centres. 

9 a, It is then, strictly speaking, a physiological problem to 
formulate a theory of sleep, dreams, and hypDOsis. Apart from 

Wdbdt, Pijcholagj. S. edit. 20 
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Üie general assamption baaed ou psychological symptoms, of B 
inhibition of ftctivity in certain parts of the cerehral cortex, 
Bod increaae in the activity of other part«, we can apply only 
one general neurological principle with any degree of proba- 
bility. This ie the principle of compensation of functions, ac- 
cording to which the inhibition of the activity of one region is 
always connected with an increase in the activity of the other 
interrelated areas. This interrelation may be either direct, newo- 
dynamtc, or indirect, msomotorio. The first is probably due to 
the fact that energy which accuinulatea in one region as the 
result of inhibition, ia discharged through the connecting fibres 
into other central regions. The second is due to contraction 
of the capillaries ae a result of inhibition and a compensating 
dilation of the blood-vessels in other regions. The increased 
blood aupply due to this dilation is in turn attended by an 
increase in the activity of the region in queation. Judging 
&om the psychological symptoms, one of the essential differ- 
ences between dreams and hypnosis seems to consist in the 
fact that in dreams the central regions which are related to 
apperceptiou are in a more or less completely inactive state, 
ao that all stimulations flow, according to the principle of com- 
pensation, to the sensory centres. In hypnosis, on the other 
hand, it ia possible for different regions within the appercep- 
tion centre itself to he so related that while certain of these 
regions are partially inhibited, others are correspondingly more 
open to excitation. This liue of inference seems to he justified 
by the examination of certain states of partial hypnosis which 
may arise through an increased diapoaition on the part of a 
subject to become hypnotized, which increased disposition results 
from practice. In such states of partial hypnosis the subject 
may carry out in an automatic way complicated acts, all bis 
other fuDctions seeming to he in a wakiug state. Or he may 
show certain psychological activities of clearer discrimination, 
or strikingly exact recognition, or reproduction of certain par- 
ticular sensations and feelings to the exclusion of all other forms 
of activity. This last mentioned state of partial hypnosis in 
which attention is concentrated in a single direction is the only 
form of hypnosis which can possibly be thought of as having 
any direct psychological value. This state may be ot 
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value because of the introspection which it renders possible in 
response to experimentally prepared sensory stimulations. But 
even iu this state the greatest pos.iible care wilt be necessary 
to avoid one danger which will always be present, namely, the 
danger that deceptive suggestions from others or from one's self 
are interfering with the introspection. 

Dreams and hypnosis are often made the subjects of mystical 
and fanciful hypotheses, in some cases even by psychologists. 
"We hear of increased mental activity in dreams and of in- 
fluence of mind on minils at a distance in dreams and hypnosis. 
Especially hypnotism has been used in this way, to support 
superstitious spiritualistic ideas. In connection with "animal 
magnetism*", which may be completely esplained by the theory 
of hypnosis and suggestion , and in connection with "aonmam- 
bulism", there are a great many cases of self-deception mid 
intentional humbug. In reality all that can stand the light of 
thoroDgh esamination in these phenomena is in general readily 
explicable on psychological and physiological grounds; what is 
not explicable in this way has always proved on closer exami- 
nation to be superstitious self-deception or intentional fraud. 

Keferensea. Od Psychical Disturbances in general: £r.^epelin. 
Psychiatrie, öth. ed., vol. I, 1896. StöRring, Vorlesungen Über Psycho- 
pathologie, 1900. P. Janet, N^vrosea et idöes fiiea, vols. 1 and 2, 
1896. SoUMEK, Lebrb. der psychopathol. Unters uchungsutethoden, 
1899. WuNDT, Grundzflge der phya. Psych., vol, II, chap. 19, and 
Lectures on Hum. and Aaim. Psych., lectures 31 and 22. On Sleep 
and Dreams: Purkinje, Wachen, Schlaf und Traum, HandwOrterb. d. 
Physiol,, vol. m, Pt. 2. Radestock, Schlaf und Traum, 18T9. Girssleh, 
Ans den Tiefen des Traumlebens, 1B90. Wetga.vdt, Entstehung der 
Träume, 1893. Michelskn, Tiefe des Schlafes, Eraepelin's Psychol. 
Arbeiten, vol. 2. On Hypnosis: Beunhkiu, Die Suggestion, 1888. 
FoREL, Der Hypnotismas, 2nd. ed., 1891. Lehmann, Die Hypnose, 
1890. O. VoOT, Zeitachr. f. Hypnotiamus, vola. 3—6. Wokdt, Philo». 
Studien, vol. 8. Lifps, Sitzungsber, der MQncbener Akad., 1897. vol. 2. 
and Zeitsohr. f. Hypoot-, vol. 6. 
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§ 19. PSYCHICAL ATTRIBUTES OP ANIMALS. 

1. The animal kingdom exhibits a series of mental devel 
opments which may be regarded as antecedents to the mental' 
development of man, for the mental life of animals shows itself 
to be througliout, in its elements and in the general laws 
governing the combination of these elements, the san 
the mental life of man. 

Even the lowest animals (protozoa and coelenterata] i 
fest vital phenomena that allow us to infer ideational i 
volitional "processes. They seize their food, to all appearand 
spontaneously; they flee from pursuing enemies, etc. 
are also to be found in the lowest stages of animal life 
traces of associations and reproductions and especially proc- 
esses of sensible cognition and recognition [p. 261). In t 
higher animals these function reach a more advanced s' 
development only through the increase in the length of t 
through which the memory processes extend. Furthermore 
from the fact that structure and development of the i 
organs is similar in man and animals, we must draw the c 
elusion that the character of the sense ideas is in general t 
same, the only difference being that in the lowest forma of Ij 
the sensory functions are limited to the general sense of t 
jast as they are in the case of the higher organisms in the 
first stages of their individual development (p. 51). 
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In contrast with thia iiniformitj' of paychical elements 
and their simpler combinations, there are great differences in 
all the processes connected with the development of apper- 
eepUan. Passive apperception is never absent as the baais 
of the simple impulsive acts which are found everywhere, 
bnt active apperception in the form of voluntary attention 
to certain impressions and choice between different motives, 
probably never exists except in the higher animals. Even 
here it is limited to the ideas and associations aroused by 
immediate sensible impressions, so that we can find even in 
animals with the highest mental development certainly nothing 
more than the first beginnings of inteUectuat processes in 
the proper sense of the word, that is, of activities of imagi- 
nation and understanding. Indeed, it may be questioned 
■whether even these first beginnings are here present. Con- 
nected with this fact is the fact that higher animals have 
no developed language, though they are able to give ex- 
pression to their emotions and even their ideas, when 
these ideas are connected with emotions, through various 
expressive movements which are frequently related to those 
of man. 

2. Though the development of animals is in general far 
behind that of man, in spite of the qualitative likeness of 
the fundamental psychical processes, still, in two ways it is 
often superior. First, animals reach psychical maturity 7nuek 
more rapidly, and secondly, certain single functions partic- 
ularly favoured by tJie special conditions under which the 
species lives, are often more highly developed. The fact of 
more rapid maturity is shown by the early age at which many 
animals (some immediately after birth) are able to receive 
relatively clear sense impressions and to execute purposive 
movements. To be sure, there are very great differences 
among higher animals in this respect. For example, the 
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clumsy in his movements. Yet, the development of the child 
seems to be the slowest and the most dependent on help 
and care fi'om others. 

3. The special mte-sided development of single funcHons 
in some animals is even more striking. Tliese functions show 
themselves in certain impulsive acts regularly connected with 
the satisfaction of certain needs, either of alimentation, re- 
production, or protection, and in the development of the 
sense perceptions and associations that form the motives for 
such acts. Such specially developed impulses are called 
instincts. The assumption that instincts belong only to animal 
and not to human consciousness is, of course, entirely im- 
psychological, and contradictory to experience. The disposi- 
tion to manifest the |general animal impulses, namely, the 
alimentive impulses and sexual impulses, is just as much a 
connote attribute of man as of the animals. The only thing 
that is characteristic of animals is the special highly devel- 
oped form of the purposive acts by which many animals 
reach the ends aimed at. Different animals, however, are 
very different in this respect. There are numerous lower and 
higher animals whose acts resulting from connate instincts 
show as few striking characteristics as those of men. It is 
also noteworthy that domestication generally tends to do 
away with the instincts that animals had in their wild state, 
and to develop new ones which may generally be regarded 
as modilications of the wild instincts. This is seen, for 
example, in the instincts of certain hunting dogs, especially 
those of bird-dogs and pointers. The relatively high devel- 
opment of certain special instincts in animals as compared 
with men, is simply a manifestation of the general unsym- 
metrical development of aoimals. The whole psychical life 
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of animals consists almost entirely of the processes that are 
connected with the predominating instinct. 

4. In general, instincts may be regarded as impulsive 
acts that arise from particular sensations and feelings. The 
physiological sources of the sensations chiefly concerned in 
instincts are the alimentary and genital organs. AU animal 
instincts may, accordingly, he reduced to alimentivc and 
scjrual instincts, though in connection with the latter, espe- 
cially in their more complex forms, there are always auxiliary 
protective and social impulses which may be regarded, from 
the character of their origin, as special modifications of the 
sexual impulse. Among these auxihary forms must be clas- 
Bi£ed the impulses of many animals to build houses and nests, 
as is the case ynth beavers, birds, and numerous insects (for 
example, spiders, wasps, bees, ants), and also the instinct of 
animal marriage found chiefly among birds and appearing 
both in the monogamic and polygamic forms. Finally, the 
so-called "anuiial states", as those of the bees, of ants, and 
of termites, belong under this head. They are in reality not 
states, but sexual communities, in which the social impulse 
that unites the individuals, as well as the common protective 
impulse, are modifications of tlie reproduction impulse. 

In the case of all instincts the particular concrete impul- 
sive acts arise from certain sense stimuli partly external, 
partly internal. The acts themselves are to be classed as 
impulsive acts, or simple volitions, since they are preceded 
and accompanied by particular sensations and feelings which 
serve as simple motives. The complex, connate character 
of these acts can be explained only from general inherited 
attributes of the nervous system, as a result of which 
connate re0ex mechanisms are immediately, without practice 
on the part of the individual, set in action by certain stimuli. 
The purposive character of these mechanisms must also 
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be regarded aa a product of genercd psycho-physical 
opment. ks fm-ther evidence of this we have the fact thst 
instinctB show not only various modifications in difierent in- 
dividuals, but they also show a certain degree of higher de- 
velopment through individual practice. In this way, the bird 
gradually learUG to build its nest better; bees accommodate 
themselves to changing needs, instead of sending out new 
colonies they enlarge the hive if they have the necessary 
room- Even abnormal habits may be acquired by a single 
community of bees or ants; bees, for example, may leam to 
rob a nei^bouring hive instead of gathering the honey from 
the flowers, or ants may acquire the remarkable habit of 
making the members of another species slaves, or of domes- 
ticating plant-lice for the sake of their honey. The rise, 
growth, and transmission of these habits, as we can trace 
them, show clearly the way in which all complicated instincts 
may arise. An instinct never appears alone, but there are 
always simjtler forms of the same instinct in related classes 
and species. Thus the hole that the wall-wasp bores in the 
wall in which to lay her eggs, is a primitive pattern of the 
ingenious hive of the honey-bee. Between these two exb-emes 
there is, as the natural transition stage, the hive of the 
ordinary wasp made of a few hexagonal cells constructed 
demented sticks and leaves. 

We may, accordingly, explain the complex instincts 
developed forms of originally simple impulses which have 
gradually differentiated more and more in the course of 
numberless generations, through the gradual accumulation of 
habits that have been acquired by individuals and then trans- 
mitted. Every single habitual act is to be regarded as a 
stage in this psychical development. The gradual passage 
of a habit into a connate disposition is to be explained 
as a psycho-physical process of practice through which 
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complex volitional acts gradually pase into automatic more- 
ments following immediately and reflexly the appropriate 
impression. 

5. If we try to answer the general question of the genetk 
relatimi of man to Uie animals on the ground of a compari- 
son of their psychical attributes, it must be admitted, in 
view of the likeness of psychical elements and of their simplest 
and most general forms of combination, that it is possible 
that human consciousness has developed from a lower form 
of animal consciousness. This assumption is also rendered 
stronger by the fact that the animal kingdom presents a whole 
series of different stages of psychical development and that 
every human individual passes through an analogous devel- 
opment. The doctrine of psychical development thus confirms 
in general the resiilts of the theory of physical evolution. 
StiH we must not overlook the fact that between the psychical 
attributes of man and those of the animals, as expressed in 
the intellectual and aSective processes resulting from apper- 
ceptive combinations, there are Jifierences much broader 
than the differences in their physical characteristics. Then, 
too, the great stability of the psychical condition of animals, 
which condition undergoes little change even in domestica- 
tion, renders it exceedingly improbable that any of the present 
animal forms will develop in their psychical attributes, much 
beyond the limits that they have already reached. 



6 a. The sttempts to define the relation of man and atümals 
from a pBychological point of view vary between two exhvmes. 

One of these is the predominating view of the old psychology 
that the higher "faculties of mind", especially "reaaoo", are 
entirely wanting in animals, or that, as Sebcasteb held, anioialB 
are mere refiex mechanisms without mind. The other is the 
wids-Bpread opinion of representatives of special animal psy- 
chology, that aoimals are essentially equal to man in all respects. 
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in ability to cooaiiJer, to judge, to draw condusions, 
feelings, etc, With the rejection of faculty-pBychology the first 
of these views becomes untenable. The second rests on the 
tendency prevalent in popular psychology to interpret all objeo- 
tive phenomena in terms of human thought, especially in terma 
of logical reflection. The closer aaolysis of so-called manifesta- 
tions of iuteUigence among animuls Ehowa, however, that they 
are in all cases fully explicable as simple sensible recognitions 
and associations, and that they lack the characteriatica belonging 
to conceptiB proper and to logical operations. But associative 
processes pass without a break into apperceptive, and the be- 
ginnings of the latter, tliat ia simple acts of active attention 
and choice, appear without any doubt in the case of higher 
animals, so that the difference is after all more one of the degree 
and complexity of the psychical processes than a difference in kind. 
Anivial instincts presented a very great difficulty to the older 
forms of psychology, such as the faculty theory and the intellec- 
tualistic theories (§ 2). There the attempt to deduce these instincts 
from the conditions given in each individual case led to an im- 
probably high estimation of the psychical ability of the animal, 
especially when the instinct was more complex. As a result, 
the conclusion was often accepted that instincts are incompreheo- 
eible, er, what amount« to the same thing, due to connate ideas. 
This '^enigma of the instincts" ceases to be an enigma when 
we come to look upon instincts, as we have done above, as 
special forms of impulsive action, and consider them as analogous 
to the simple impulsive acts of men and animals, for which we 
have a psychological explanation. Tbia ia especially true when 
we follow the reduction of what were originally complicated acta, 
to impulsive or refies movements in the phenomena of habit. 
Such reduction can be eaeily observed in the case of man, as, 
for example, in the habituation to complex movements in learn- 
ing to play the piano [comp. p. 212 sq.). It is often argued 
against this theory of instinct that it ia impossible to prove 
empirically the transmission of acquired individual variations 
which we have assumed; that, for example, there ore no certain 
observations in proof of the transmission of mutilations, as wa^ 
formerly so frequently asserted. Many biologists accept the 
view that all the properties of the organism arise through Uie 
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selection reeulting from the survival of the individuBl beat ad- 
apted to natural conditions; that all such properties of the in~ 
dividual are accordingly deducible from "natural selection", and 
that in this way alone changes can be produced in the genu 
and transmitted to descendants. Though it Is admitted tLat an 
attribute acquired by a single individual, generally has no effect 
cn the descendents, still, there is no apparent reason why habitual 
sets, which are indeed indirectly due to outer natural conditions, 
but depend primsj-ily on the inner psycho-physical attributes of 
the organism, may not, just as well as the direct infiuences of 
natural selection, cause changes in the nature of the germ, at 
least, when the acts in question are repeated through many 
generations. Further evidence in favor of the view we have 
been defending is to be found in the fact that in some cases 
whole families inherit peculiar expressive movements or technical 
ability in some line. This does not exclude in any case the 
cooperation of natural influences, but ia in full agreement with 
the facta of observation which show that these Influences act in 
two ways: first, directly in the changes that natural selection 
brings about iu the organism while tlie organism remains passive, 
and secondly, indirectly in the psycho-physical reactions which 
are caused by the outer influences, and which then in turn give 
rise to changes in the organism. If we neglect the tatt«r fact, 
we not only lose an important means of accounting for the 
purposive character of organisms, but further, and more espe- 
cially, we render impossible a psychological explanation of the 
gradual development of volition and its retrogradation into pur- 
posive reäeses as we see those processes in a large nnmber of 
connate expressive movements (§ 20, I;. 

BaleiflUDBi. ScUNEiDEB, Der thierische Wille. 1880. Romanes, 
Mental Kvolution in Animal, EapiNAS, Die thierischen Gesellschaften, 
1879. LOBBOCK, Ants, Bees and Wasps. Wasmann, Instinct und In- 
telligenz iiQ Thierreich, 1897, and Die psychischen I^bigkeiten dec 
AmeiBcn, Zoologica, vol. 2C, 1899, Bethe, Pflüger's Archiv f. Physiol., 
vol. TO .the author seeks to reduce the instinctive acts of ants ajid 
bees to pure mechanical reflexes!. Grosb, (Engl, trans, by Baldwin) 
The Play of Animala. Wcndt, Lectures on Hnni. and Anim. Psych.^ 
5 23. 24, 27 and 28. 
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CHILD. 



it the paychical development 
regularly slower than that of most animals is to be seen in 
the much more gradual maturing of the child's se/ise functions. 
The child, to be sure, reacts immediately after birth to all 
kinds of sense stimuli, most clearly to impressions of touch 
and tast*, with the least certainty to those of sound. Still, 
it ia impossible to doubt that the special forms of the' reac- 
tion movements in all these cases are due to inherited re- 
flexes. This is especially true of the child's crjing when 
affected by cold and tactual impressions, and of the mimetic 
reflexes when he tastes sweet, sour, or bitter substances. It 
is probable that aU these impressions are accompanied by 
obscure sensations and feelings, yet the character of the 
movements can not be explained from the feelings, the 
symptoms of which they may be considered to be, but must 
lie referred to connate central reflex tracts. 

Clearly conscious experiences begin to show themselves 
after the end of the first month, but they are, as the rapid 
change of moods shows, sensations and feelings of a very 
changeable character. This dato of the first rise of experi- 
ence is fixed by the fact that we begin to observe symptoms, 
not only of unpleasurable feelings, but those of pleasurable 
feelings also in the child's laughter, and in lively rhythmical 
movements of liis arms and legs after certain sense impres- 
sions. Even the reflexes are not completely developed at 
first — a fact which we can easily understand when we 
leam from anatomy that many of the connecting fibres 
between the cerebral centres do not develop until after birth. 
Thus the associative reflex-movements of the two eyes are 
wanting. To be sure, from the first, each of the eyes 
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generally turns by itself towards a light. The movements 
of the two eyes are entirely irregnlar, and it ia only in the 
course of the first three months that the normal coordina- 
tion of the moyements of the two eyes towards a common 
fixation-point, begins to appear. Even then the developing 
regularity of movement is not to be regarded as a result 
of complete visual perceptions, quite the reverse, it is to 
be recognized that this regularity of movement is an external 
manifestation of the gi'adual functioning of a reflex-centre, 
which then renders complete perception possible. <.v/-. 

2. It is impossible to gain any adequate information 
about the qualitative relations of psychical elements in tie 
child's consciousness, for the reason that we have no certain ' 
objective s}'mptoms. It ia probable that the number of 
different tonal sensations, perhaps also the number of color 
sensations, is very limited. The fact that children two years 
old not infrequently use the wrong names for colors ought 
not however, to be looked upon as unqualified evidence that 
they do not have the sensation in question. It is much more 
probable that lack of attention and a confusion of the names 
is the real explanation in such cases. 

Towards the end of the first year the differentiation of 
feelings aud the related development of the various emotions 
take place and show themselves strikingly in the character- 
Mtic expressive movements that gradually arise. We now 
observe unpleasurable feelings and joy, and then in aucces- 
sion, astonishment, expectation, anger, shame, envy, etc. Even 
in these cases the physiological dispositions for the combined 
movements which express the single emotions, depend upon 
inherited physiological attributes of the nervous system which 
generally do not begin to function until after the first few 
months. As further evidence of such a view of hereditary 
transmission, we have Dakwin's observation that not infre- 
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quently special peculiarities in eMressive movements 
themselves in whole families. i^/ ,, u /^ 

3. The physical conditions for the rise of spaciai i 
are connate in the form of inherited reflex connections which 
make a relatively rapid development of these ideas possible. 
But for the child the apacial perceptions seem at first to be 
much more incomplete than are such perceptions in the case 
of many animals. There are manifestations of pain when 
the skin is stimulated, but no clear symptoms of localization. 
Distinct grasping movements develop gradually from the 
aimless movements that are observed even in the first days, 
but they do not, as a rule, liecome certain and consciously 
piu-posive imtil aided by visual perceptions, after the twelfth 
week. The turning of the eye toward a sourc_e pf.__light 
which is generally observed very early, is to be regarded as 
reflex. The gradual coordination of ocular movements is the 
result of these reflex adjustments. It is probable that along 
with these reflexes there are developed spaciai ideas. We 
can not obaen-e the first beginnings of these ideas, but only 
their gradual development from very crude beginnings. This 
ia due to the fact that the whole development is a gradual, 
continuous process, and is fi'om the first interconnected with 
its original physiological substratum. Even in the child the 
sense of sight shows itself to be decidedly more rapid in 
its development than the sense of touch, for the symptoms 
"of visual localization are certainly observable earlier than are 
those of tactual localization, and the grasping movements, as 
mentioned above, do not reach their full development until 
aided by the sense of sight. The field of bhwcular vision 
is much later in its development than that of monoculan 
vision. Monocular localization shows itself in the discrimi- 
nation of directions in space. The beginnings of the devel- 
opment of a field for binocular vision coincide with the£ 
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coordination of ocular raovements and belong, accordingly, 
to the second half of the first year. The perception of size, 
of distance, and of vaiious three-dimensional figures, remains 
for a long time very imperfect. Especially, distant objects 
are all thought to be near at hand, ao that they appear 
relatively small to tlie child, ^r/ , , ; . ^, ^ ^ .; , •? 

4. Temporal ideas develop along with "the spacia^ ideas. 
The ability to fonn regular temporal ideas and the pleasure 
derived by the child from these ideas, show themselves in the 
first months in the movements of his limbs and especially 
in the tendency to accompany rhythms that are heard, with 
eimilar rhythmical movements. Some children can imitate 
correctly, even before they can speak, the rhythmical melodies 
that they hear, in sounds and intonations. Still, the ideas 
of longer intervals are very imperfect, even at the end of 
the first year and later, so that a child gives very ii-regular 
judgments as to the duration of difEerent periods and also 

as to the sequence of these periods, //i,'..-,- f i '' -'^,'tu«»-r . 

5. The development of associations and of simple apper- 
ceptive combinations goes hand in hand with the development 
of spadal and temporal ideas. S)"mptoms of sensible recog- 
nitions (p. 261) are observable from the very first days, in 
the rapidly acquired abihty to find the mother's breast and 
in the obvious habituation to the objects and persons of the 
environment. Still, for a long time these associations cover 
only very short intervals of time, at first only hours, then 
days. Even in the third and fourth years children either 
forget entirely, or remember only imperfectly, persons who 
have been absent for a few weeks. 

The case mth attention is similar, At first it is possible 
to concentrate attention upon a single object only for a 
very short time, and it is obvious that passive apperception 
which always follows the predominating stimulus, that is, the 
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stimulus vhich has the sti-ongest affective tone (p. '. 
only form of apperception present. In the first weeks, how- 
ever, a lasting attention shows itself in the way in which 
the child fixates and follows objects for a longer time, 
especially if they are moving; and at the same time we 
observe the first trace of active apperception in the abilitjj 
to turn voluntarily from one impression to another. 
this point on, the ability becomes more and more fully i 
veloped; though the attention, even in later childhood, fatigi 
more rapidly than in adults, and requires a greater varieta 
of objects or a more frequent pauae for rest. ; , . ,.-- ' / <X^y'.A 

6. The development of self-conschiistiess keeps paceVith^ 
the development of the associations and apperceptions. In 
judging of this development we must guard against acceptJuf 
as signs of self-consciousness single symptoms, such as I 
child's discrimination of the parts of his body from objM 
of his environment, his use of the word "P, or even ; 
recognition of his own image in the mirror. The 
savage who has never before seen his own reflected ; 
takes it for some other person. The use of the personi 
pronoun is due to the child's imitation of the examples of 
those about him . This imitation comes at very difierent 
times in the cases of different children, even when their i 
tellectual development in other respects is the same. Sa4 
use of the first personal pronoun is, to be sure, a sympi 
of the presence of self- consciousness, but the first begi 
of self-consciousness may have preceded this discriminatidi 
in speech by a longer or a shorter period of time in differ- 
ent cases. Again, the discrimination of the body and its 
parts from other objects is a symptom of exactly the same 
kind. The recognition of the body is a process that regularly 
precedes the true recognition of the image in the mirror, 
but one is as little a criterion of the beginning of self-coi}^ 
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seiousness as the other. They both presuppose th« existence 
of some degree of self-couäciou^can beforehaod. Just as 
the developed self-cousciousuess in ba^ed upon -a number of 
djfiereut couditioiiä (p. 243], ao in the some way, the self- 
conaciuusaefis of the child in fxom the first a product of 
several cojuponeots, partly ideational in character, partly 
oJEective and volitional. Among the ideational processes, we 
hate the discrimination of a cmmtant group of ideas, among 
tbe a£ective and volitional procesäes, we have the develop- 
meat of certain interconnected processes of attentioo and 
certain volitional acta. The constant group of ideas does 
not necessarily include all parts of th« body, as, for example, 
the legs, which are usually covered, and it may, a£ is more 
often tlte case, include external objects, as, for example, 
the clothes generally worn. The subjective affective and 
fictional componentij, and the relations that exist between 
theee aiul the Ideational components in external volitional 
acta, are the factors that exercise the greater influence. The 
influence of these subjective factors is ühow-n most strikingly 
in tbe fact that strong feelings, especially those of pain, 
very often mark in an individual's memory the Erst moment 
to which the continuity of his self-consciousness reaches ba^. 
Bat tbere can be no doubt that a form of self-coaacioos- 
sess, even though letjs interconnected, exists even before this 
ärat clearly remembered moment, which generally comes in 
the third to the sixth year. Still, since the objective obser- 
vatim of the child is not based at first on any sure criteria, 
it is in^ioasible to deteimine the exact moment when self- 
eonsciousness begins. Piobably the traces of it begin to 
84»pear in the hrst weeks; after liiis it continually becomes 
clearer under the constant influence of the conditions men- 
tioned, and iuueases in temporal extent just aa does con- 
Bciousoe&s in general. 

Wcspv, P^jchoiogy. 1. »iliL. 21 
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7. The development of vM is intimately connected i 
the development of self-consciouanesa. The development of 
will may bo infeired partly from the development of atten- 
tion described above, partly from the rise and gradual per- 
fection of extenia]. roUtmial acts. The immediate relation 
of attention to will appears in the fact that symptoms of 
active attention and voluntary action come at exactly the 
same time. Very many animals execute immediately after 
birth fairly perfect impulsive movements. These are ren- 
dered possible by inherited reflex mechanisms of a complex 
character. The new-bom child, on the contrary, does not 
show any traces of such impulsive acts. We observe, how- 
ever, in the first days the earliest beginnings of simple voli- 
tional acta of an impulsive character. These result from 
the reflexes caused by sensations of hunger and by the 
sense perceptions connected with appeasing hunger. The 
primitive volitional acts growing out of these reflexes are to 
be seen in the evident quest after the sources of nourish- 
ment. Witli the obvious growth of attention come the voli- 
tional acts connected with impressions of sight and hearing: 
the child purposely, no longer merely in a reflex way, follows 
visual objects, and turns his head towards the noises that 
he hears. Much later come the movements of the outer 
muscles of the limbs and trunk. Especially the muscles of 
the limbs, show from the first lively movements, generally 
repeated time and time again. These movements are accom- 
panied hy all possible feelings and emotions, and when the 
emotions become diiferenttated, the movements begin gradu- 
ally to exhibit certain differences characteristic of the quality 
of the emotions. The chief difference consists in tlie fact 
that rhythmical movements accompany pleasurable emotions. 
while arhythmical, and, as a rule, violent movements result 
when the emotions ai'e unpleasurable. These expressive e 
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ments, which must he looked upon as reflexes attended by 
feelings pass, as occasion offers, and as soon as the attention 
begins to turn upon the surroundings, into ordinary volimtani 
expressive movements. Thus, the child shows through the 
different accompanying symptoms that he not only feels pain, 
annoyance, anger, etc., but also that he wishes to give expres- 
sion to these emotions. The first movements, however, in 
which an antecedent motive is to be recognized beyond a 
doubt, are the ffraspitig movements which begin in the twelfth 
to the fourteenth week. At first, the foot takes part in these 
movements as well as the hand. We have here also the 
first clear sj-mptoms of sense perception, as well as the first 
indications of the existence of a simple volitional process 
made up of motive, decision, and act. Somewhat lat«r 
intentional imitative movements are to be observed. Simple 
mimetic imitations, such as puckenng the Ups and frowning, 
come first, and then pantomimetic, such as doubling up the 
fist, heating time, etc. Very gradually, as a rule not until 
after the beginning of the second half of the first yeai-, 
complex volitional acts develop from these simple ones. The 
oscillation of decision, tlie voluntary suppression of an in- 
tended act or one already begun, are clearly observed at 
this period. 

Leamäig to walk, which usually begins in the last third 
of the fii'st year, is an important factor in the development 
of voluntary acts in the proper sense of the term. The 
importance of this development is due to the fact that 
walking to certain particular places furnishes the occasion 
for the rise of a number of conflicting motives. Learning 
to walk is itself to be regarded as a process in which the 
development of the will and the effect of inherited disposi- 
tions to certain particular combinations of movements arc 
continually interacting upon each other. The first impulse 
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for the movement comes from volitional motivee; the pur- 
posive way in which the act is carried out, however, is pri- 
marily tin effect of the central mechanism of coordination, 
which in turn is rendered continually more and more pur- 
posive as a result of the individual's practice dirocted by 
his will. <', .. . ,! .- ,,' ')i ■■■ ■-■-■. 

8. The development of the «hild's ability to speak follows 
that of his other volitional acts, This, too, depends on the 
one hand, on the cooperation of inherited modifications in 
the central organ of the nervous system and depends on 
the other hand, on outside influences. The moat important 
outside influences in this case are those Ümt come from the 
speech of those about the child, hx this respect the devel- 
opment of speech corresponds entirely with the development 
gf the other expressive movements, unong which it is, from 
its general psycho-pliysical character, to bo classed. The 
earliest articulations of the vocal organs appear as early as 
the second month, as reflex phenomena, especially accom- 
panying pleasurable feelings and emotions. After that they 
increase in variety and exhibit more and more the tendency 
to repetition (for example, ba^ba^ba, da-da-da-da, etc.). These 
expressive sounds diSer from those of many animals only in 
their greater number and continually changing variety. They 
are produced on all possible occasions and without any in- 
tention of communicating anything, so that they are by no 
means to be classed as elements of speech. Through the 
inäuence of those about the child these sounds generally 
become elements of speech after the beginning of the second 
year. This result is brought about chiefly by certain imita^ 
tive movements. The imitation here involved is a two-fold 
imitation of sounds. On the one hand, the child imitates 
adults, on the other, adults imitate the child. In fact, as 
a role, it is the adults who begin the imitating; 1 
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the involuntary articulations of the child and attach a jmf- 
ticular meaning to them, as, for example, "pa-pa" for father, 
"ma-ma", for mother, etc. It is not nntil later, after the 
child has learned to use these sounds in a particular Henee 
through intentional imitation, that he repeats other words 
of the adults' language also, and even then he modifies these 
borrowed 'words to fit the stock of sounds that he is able 
to articulate. 

Gestures are important as means by which adults, more 
instinctively than voluntarily, help the child to understand 
the words they use. Gestures are generally indicative gestures 
or gestures towards the objects; less frequently, and ordinarily 
only in the case of words meaning some activity such as 
strike, cut, walk, steep, etc., the gestures take the form of 
representative gestures. The child has a natural under- 
standing of the meaning of these gestures, while he has no 
such understanding of the meaning of words. Even the 
onomatopoetic words of child speech (snch as bow-wow for 
dog, etc.) never become intelligible to the child until the 
objects have been frequently pointed out. The creator of 
these onomatopoetic words is not the child, it is rather the 
adult, who seeks instinctively to accommodate himself to tha 
stage of the child's consciousness m this respect as well as 
in others. 

All this goes to show that the child's learning to speak 
is the result of a series of associations and apperceptions in 
the formation of which associations and apperceptions botli 
the child and those about bim take part. Mother or nurse 
voluntarily designates particular ideas by using certain words 
taken from the expressive sounds produced by the child, or 
by using onomatopoetic words made arbitrarily after the 
pattern of the first class. The child apperctives this com- 
bination of word and idea after it has been made intelligible 
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to luin bj means of gestures and he then asaociutes the idea; 
with his own imitatiTe articulative movements. FoUowing 
the pattern of these first apperceptions and associations the 
child now forms others, by imitating of hia own accord more 
and more the words and rerbal combinations that be acci- 
dentally hears adults using, and by making the appropriate aa- 
sociations with their meanings, The whole process is thus the 
result of a psychical interaction between the child and those 
about him. The sounds are at first produced by the child 
alone, those about him take up these sounds and make 
use of them for purposes of speech. /'^_jf,.,^^-7,z^_^ Q ^^"A*^^ A 

9. As a result of all the simpler processes of oevelop- 
ment thus far discussed there arise the complex- functions 
of apperception, that is, the relating and comparing ac- 
tivities, and the activities of imagination and understand- 
ing which are made up of relating and comparing pi 
esses [§ 17). 

Apperceptive combinations appear at first exclusively in 
the form of imagination, that is, in the combination, analysis, 
and relating of concrete sensible ideas. Thus, individual 
development corroborates what baa been said in general about 
the genetic relation of these functions [p. 278], On the basis 
of the continually increasing association of immediate im- 
pressions with earlier ideas, there arises in the child, as soon 
as his active attention is aroused, a tendency to fonn imag- 
inative combinations voluntarily. The number of 
elements freely combining with the impression and addi 
to it, furnishes us with a measure of the fertility of the 
dividual child's imagination. As soon as tbis combining 
activity of imagination has once begun to operate, it shows 
itself with an impulsive foi"ce which the child is unable to 
resist, for there is not as yet, as in the case of adulU, any 
activity of the understanding to prescribe definite intellectual 
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ends regulating and inhibiting the free sweep of the ide; 
of imagination. 

This unchecked relating and coupling of ideas in imagt 
nation is connected with volitional impulses which aim to find 
for the ideaa some starting points in immediate sense per- 
ception, however vague these starting points may he. This 
is what gives rise to the child's play inijmlse. The earliest 
games of the child are those of pure imagination; while, on 
the contrary, the games of adults (cards, chess, lotto, etc.) 
are almost as exclusively intellectual games. Only where 
aesthetical demands exert an influence, are the games of 
adults the productions of the imagination [drama, piano 
playing, etc.), but even hero they are not wholly untrammeled 
like those of the child, hut are regulated by the under- 
standing. When the play of a child takes its natural course, 
it shows at different periods of its development all the intei^ 
mediate stages between the game of pure imagination and 
the game in which imsigination and understanding are united. 
In the first years play consists in the production of rlyth- 
mical movements of tlie arms and legs, then the movements 
are carried over to external objects as well, with preference 
for such objects as give rise to auditory sensations, or such as 
have bright colors. In their origin these movements are ob- 
viously impulsive acts ai-oused by certain sensational stimuli 
and dependent for their purposive coordination on inherited 
traits of the central nervous organs. The rhythmical order of 
the movements and of the feelings and sound impressions that 
result from them, obviously arouse pleasurable feelings, and 
the arousal of such feelings very soon results in the voluntary 
repetition of the movements. After this, during the first years, 
play becomes gradually a voluntary imitation of the occupar 
tiona and scenes that the child sees about him. The range 
of imitation then widens and is no longer limited to what is 
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seen, but indncies a free reproduction of what is heard i» 
narratiTes. At the same time the interconnection betwe«i 
ideas and acts begins to follow a aiore fixed plan. This 
indicates tlte regulative inAuenoe of the activity of imder- 
atanding, which shows itself in the games of later cliildhood 
in prescribed rules, Thia development of games ia oftm 
accelerated tlirough the influence of those abont the child 
and throu^i artificial forms of play generally invented by 
adults and not always suited to the child's Tmagination. In 
all cases, however, tliis develtqiment is to be recognized as 
natural, and conditioned by the reciprocal interconnection of 
asBOdative and apperceptive processes, since such a course 
of devfdopment corresponds with tlie general develo pm en t 
of the intellectual functions. The way in -which the processes 
of imagination are gradually curtailed and the functions of 
understanding more and more employed, renders it probable 
that the curtailing is doe, not so much to a quantitative 
decrease of imagination, as to an obstruction of imagination 
ämmgh abstract thinking. When this process of obstruction 
has once set in, the activity of imagination may itself through 
lack of use, and because of the greater exercise of abstract 
thought, begin to decreaae. This view tieeros to be supported 
by the fact that savages usually have all through their lives 
an imaginative play impulse related to that of the child, 

10. Prom these primitive imaginative forme of thought 
the fnncHons of understanding develop very gradually in 
the way already described (p. 294). Aggregate ideae which 
are presented in sense perception or are formed by the com- 
bining activity of imagination are divided into their concephial 
components, that ia, into objectg and their attributes, into 
objects and their activities, or into the i-elations of different 
objects to one another. The decisive symptom of the rise 
of the functions of understanding is therefore Üie formation 
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of amrepts. On the other hand, actions that can be explained 
from the point of view of the observer by logical reflection, 
are by no means proofs of the existence of such reflection 
on the part of the actor, for sucli actions arc very often 
obviously derived from associations, just as in the case of 
snimaJs. In the same way there may be the first beginningB 
of sp«ch without abstract thinking in any proper sense, 
since words refer originally only to concrete sensible im- 
pressions. Still, the more perfect use of language is not 
possible until ideas are conceptually analyzed, related, and 
transferred, ewen though the processes are in each case 
entirely concrete and sensible. The development of the 
functions of understanding and the development of speech, 
accordingly, go hand in hand, and the latter is an indis- 
pensable aid iu retaining concepts and fixing the operaiions 
of thought. , ■ . , , 

10a. Child pflycbology ofbea suffers from tie Same mistake 
that is mad« in aniitiftl peytJiolo^, tiFiinely, from the mistake 
of not interpreting obiervntions objectively. The observatioitB 
are filled out with sobjective reflections. TbtiB, the eortieBt 
ii]e«ti<mal combinations, which are in reality purely Msociative, 
are regarded as acts of logical reflection, and the earliest mimetic 
expreaiive moTüments, a«, for example, those of a new-born 
dtUd dne to taste stimnli, are looked apon m reactions to feel- 
iags, while they ore obviously at first nothing bat connate re- 
flexes. Thene reflexes may, it is true, be accompanied bj ob- 
I concomitant feelings, but certainly auch feelings can not 
be demonstrated with certainty. The ordinary view as to the 
development of volition and of speech, labors under a like mia- 
coQception. Generally there is a tendency to consider the child s 
language, because of its peculiarities, as a creation of his own- 
Closer observation, however, shows tbat it is created by those 
about him, tbough in doing this adnlte use the Eiounds that the 
child himself produces, and conform as far as possible to tbe 
child's stage of conBciousness. Thus it comes tiiat some of ^e 
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vei7 detailed and praise-worthy accounts of the mental developti 
ment of the child in modern literature can serve merely as sonrces 
for objective facts. Their payohological dednctious req^uire cor- 
rection along the lines marked out above, beoauBe thej stand 
on the baais of reflective popular psychology. The efforts which 
have frequently been made to employ expcrvnuintal niethoda in 
the investigations of child psychology have attained a degree 
of success only when these metboda have been used with children 
of fairly advanced age, for example, with school chUdren. When 
thus applied, experiments have produced results which have 
pedagogical as well as psychological value. Such are the resolte 
in regard to the course and duration of attention, the relation 
between bodily fatigue and mental fatigue, etc. During the earlier 
periods of the child's life experimental methods ai-e hardly ap- 
plicable at all. The results of experiments which have been 
tried on very young children must be regarded aa purely chance 
results, wholly untrustworthy on account of the great number 
of sources of error. For these reasons it is an error to hold, 
OS is sometimes held, that the mental life of adults can never 
be fully understood except through the analysis of the child's 
mind. The esoct opposite is the true position to take. Since 
in tie investigation of children and of savages, only objective 
symptoms are in general iivailable, any psychological interpreta- 
tion of these symptoms is possible only on the basis of mature 
adult introspection which has been carried out under esperi- 
mental conditions. For the same reasons, it is only the results 
of observations of children and savages which have been sub- 
jected to a similar psychological analysis, which furnish any 
proper basis for conclusions in regard to the nature of ment<d 
development in general. 

BaterenoM. Ku.'jsmadl, Untersuchungen uber das Seelenleben, i 
neugebomen Menachen. I8Ö9, Preyer {English trans. byH. W. BaoW 
The Mind of the Child. Sully, Studies of Childhood, 1896. Compatr£, 
Die Entwicklung der Kindeaaeele, 1900. Egoeb, Development de.l'iD- 
telligence et do langage chee les enfanta, 1879. Dahwin, EipresBion 
of the Emotiona. Ament, Entwicklung vom Sprechen und Denken 
beim Kinde, 1899, Wündt, Völkerpsychologie, vol. 1, chap. 3 and 7 
and Lectures on Hum. and Anim. Psych,, lecture 27. Gross, ( 
trans.) The Play of Man. 
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I § 21. DEVELOPMENT OF ME^AL COMMUNITIES. a 

1. Juat as the -'psychical development of the child is the ' 
I resultant of his interaction with his environment, so matured 
[ oonsciousness stands continually in relation Jo the mental 
community in which it has a receptive and an active part. 
Among most animals such a community is entirely wanting. 
Animal marriage, animal states, and flocks, are only in- 
complete forerunners of mental communities, and they are 
generally limited to the attainment of ceilain single ends. 
The more lasting forms, that is animal marriage and the 

(falsely named animal states [p. 311), are really sexual com- 
munities; the more transient forms such as flocks, for ex- 
ample flocks of migratory birds, are communities for pro- 
tection, In all these cases it is certain instincts that have 
grown more and more fixed through transmission, which 
hold the individuals together. The community, therefore, 
shows the same constancy as do instincts', and such a 
^community is very little modified by the influences of in- 
I dividual». 

While animal communities are, thus, mere enlargements 
.of the indiridual existence, aiming at certain physical vital 
ends, human development seeks, from the first, so to unite 
the individual with his mental environment that the whole 
eommunity is capable of development, serving at once the 
ifttisfaction of the physical needs of life and the pursuit of 
the most various mental ends, wliile permitting at the same 
! great variations in these ends. As a result, tJie forms 
«f human society are exceedingly variable. The more fully 
developed forms, however, enter into a continuous train of 
hisUmcal development which extends the mental ties con- 
necting individuals further and further beyond the bounds 
of. immediate spacial and temporal proximity. The final 
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result of Um development is the formation of the notion i 
humanity as a great general mental community which is di- 
vided up according to the special conditions of hfe into single 
concrete communities, peoples, states, cirilized societies of 
various kinds, races, and families, The mental community 
to which the individual belongs is, therefore, not merely a 
single union, it is rather a changing group of mental unions 
which are all interlaced in the most manifold ways and 
which become more and more numerous ae development 
progressBfl. ■' '^/--^..«xf / ,' 'V><_' ■,■-*-•--.. ■ o^.i-i-i-v-l«--! 

2. The ptoWem of traciiig these developments in thar 
concrete forms or even in their general interconnection, be- 
longs to the histflry of civilization and to general history, 
not to psychology. Still, we must give some account here 
of the general psychical conditions of communis hfe and 
the psychical processes arising from these conditions, which 
processes distinguish social from individual hfe. 
~"" The condition which is a prime necessity of every mental 
community at ita beginning, and a continually operative factor 
in its further development, is the function of speech. This 
is what makes the development of mental communities from 
individual existences psychologically possible. In its origin 
speech comes from tho expressive movements of the individual, 
but as a result of its development it becomes the indispens- 
able form for all common mental contentfl. These common 
contents, or the mental processes which belong to the whole 
community, may be divided into two classes, which are merely 
interrelated components of social life, not distinct processes, 
any more than the processes of ideation and volition are 
distinct in individual experience. The first of these classes 
' of common contents is the class of the convnum ideas. In 
this class we find especially the common feelings and emotions 



" of fear and hope — these are the mytk>iogieai ideas. 
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second class consists of the common motive« of voliHon, 
which correspond tu the common ideas and their attending 
feelings and emotions — these are the lawn of custom. «^ < 



A. SPEECH. -^xA^Ui^-i. 

3. We obtain no information in regfard to the general 
devehpmetti of speccli from the individual development of the 
child, because in tho case of tbc child the larger part of 
the process depends on those about him rather than on the 
child himself (p. 324 sq.J. Still, the fact that the child learns 
to ^)eak at all, shows that lie has psycliical and physical 
traits favorable to tlie reception of language when it is com- 
municated. In fact, it may be assumed that these traits 
would, even if there were do communicationB from without, 
lead to the development of some kind of expressive movements 
accompanied by sounds, wluch sounds would form an in- 
complete langua^. This supposition is justified by the ob- 
Bervaüon of the deaf and dumb, especially deaf and dumb 
children who have grown up without any systematic educa- 
tion. In spite of this lack of education, an energetic mental 
intercourse may take place between them. In such cases, 
howevei', since the deaf and dumb can perceive only t^isual 
signs, the intercourse must depend on the development of a 
natural gesture language made up of a combination of sig- 
nificant expressive movements. Feelings are in general ex- 
pressed by mimetic movements, ideas by pantomimetic move- 
ments, either by pointing at the object with the finger or by 
drawing some kind of picture of the idea in the air, that 
is, by means of indicative or representative gestures (p. 1Ü9]. 
There may oven he a combination of such signs with each 
other, thus leading to a kind of sentence structure by means 
of which wishes and questions are e^iressed, things are 
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described, and occurrenoes narrated. This naturaJ gesto 
language can never go any further, however, than tlie com- 
munication of concrete sensible ideas and their interconnec- 
tions. Signs for abstract concepts are entirely wanting. 
\ 114-^-' 4, The primitive development of articulale language can 
hardly be thought of except after the analogy of the rise 
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I this natural gesture language. The only difference is that 
1 this case the ability to hem*, results in ;|he addition of. a 

^H third form of movement^ to the mimetic and pantomimetic 

^^1 ' ^movements. This third fonii consists in the articulatory move- 

^^V ments, and since such articulatory movements are much more 

^V easily perceived, and capable of incomparably more various 

^1 i moi 

H 3 the 

^B 

^H the 

^H 

^1 

^1 

H »up 

I 

^H whi 

^H dev 

^H pro 

^H the 

^1 exp 

^H arti 

H deg 

^^ mei 



i modifications, it must of necessity follow that they soon exceed 
■" the others in importance. But just as gestures owe their 
intelligibiüty to the immediate relation that exists between 
the character of the movement and its meaning, so here also 
we must presuppose a like relation between the original ar- 
ticulatory movement and its meaning. Then, too, it is not 
improbable that articulation was at first aided by accom- 
panying mimetic and pantomimetic movements. Evidence in 
support of this view is to be found in the unrestrained use 
of such gestures by savages, and in the important part 
which gestures play in the child's learning to speak. The 
development of articulate language is, accordingly, in all 
probability to be thought of as a process of differentiation, 
in which the articulatory movements have gradually gained 
the permanent ascendency over a number of different variable 
expressive movements which originally attended tbem. The 
articulation movements have, then, dispensed witb these 
auxiliary movements as they themselves gained a sufficient 
degree of fixity. Psychologically the process may be divided 
into ttvo acts. The first consists in the expressive move- 
ments of the individual member of the community. 
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s, among which the movements 
of the vocal organs gain the ascendency over the others in 
the efiort of the individual to communicate with his fellows. 
The second consists in the subsequent associations between 
^tmd and idea, which gradually become more fixed, and 
spread from the locaUties where they originated through 
wider circles of society, /y/. , .^ . /-T^ \J*^(*^f c t : 

5. From the first there are oth^r physical aJid psychical 
conditions which take part in the formation of language 
and produce continual and unceasing modifications in its 
components. Such modifications may be divided into two 
classes, namely, inodificatiom of sound and modifications of 
meaning. 

Modifications of ^oiuid have their physiological cause in 
the gradual changes that take place in the physical structure 
of the _vpcal organs. These changes seem to come partly 
from the general changes which the transition from a savage 
to a civilized condition produces in the whole psycho-physical 
organism, and partly from the special conditions which result 
from increased practice in the execution of articulatory move- 
ments. Many phenomena go to show that the gradually in- 
creasing rapidity of articulation is one of the facts of practice, 
which is of especially great influence. Then, too, the words 
that are in any way analogous, act upon one another in a 
way which gives evidence of the direct psychological influence 
of association, especially of association between verbal ideas 
which are in any way related, either through sound only, 
or through likenesses in both sound and meaning (so-called 
analogous word constructions]. 

As the change in sound modifies the outer form of words, 
BO the change in meaning modifles the inner content. The 
original association between a word and the idea it expresses 
is modified by the substitution of another, different idea. 
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This process of substitution maj be several ttmaä repeated 
with the same word. The change in the oieuung of words 
d^jends, thoretove, oa a gradual modiücation of the asao- 
ciative and apperceptive conditions vhich determine the idea- 
tianal complications that shall arise iii the HxtitioQ-poiot of 
consciousness when a word is heard or spoken. It tOAy, 
, accordingly, be briefly defined as a shifting of the ideational 
I component of tlie comphcations connected wiUi aiticulate 
sounds (p. 259). It is due at times to association, at 
to appercE^tiou. 
' These changes in the sound and meaning of words o| 

together in bringing about the gradual disappearance of tb£ 
originally necessary relation between sound and meauing, 
so that a word hnally comes to be looked upon as a mere 
external sign of the idea. Tliis proces,s is so complete 
that even those verbal forms in which this relation Heems 
to be still retained, that is, in the case of ooomiLtopoetJc 
words, we mufit recognize the forms themselves as for the 
most part relatively late products of a secondary assim- 
ilative process, which process seeks to reestablish the oi> 
ginaUy present, but now lust, aföuiiy between sound aiid 
meauing- 

Another important consequence of this combined action 
of changes in sound and meaning, is to he found in the fact 
that many words gradually lose entirely their original con- 
I Crete sensible siguiücance, and become signs of general coo- 
'cepts and means for the expression of the appercejitive 
relating and comparing functions and their products. In 
this way abairact thinking is developed. Such abstract Üunkiog 
vould be impossible without the change in meaning of words 
upon vhich it is based, and it is, therefore, a product of the 
psychical and psyclio-phyaical intei'actions on which the pro- 
gressive (jLevelofmetit of language depends. 
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6. Jnit as tho conijnlhÖtttS'iÄ'^fefpiage, or words, are 
undergoing a continual modi£cation in sound and meaning, 
BO in tiie same way, though generally more slowly, changes 
are going on in the combinations of words into larger wholes 
that is, in sen-tences. No language can be thought of with- 
out some such syntactic order of its words. Sentences and 
worda are, therefore, equally essential forms of thought. 
Indeed, the sentence is the earher of the two, for the thought 
appears at first as a single whole and is later broken up 
into its components (p. 291). In the more incomplete stages 
of language the words of a sentence are, aecortlingly, only 
yery uncertainly distinguished from each other. There is no 
universal rule even for the order of words, any more than 
there is for the relation of sound to meaning. The order 
that logic favors with a view to the relations of reciprocal 
logical dependence between concepts, has no psychological 
universality; it appears, in tact, to be a fairly late product 
of development, due in part to arbitrary convention, and 
approached only by the prose fonns of some modem languages 
which are syntactically nearly fixed. The original principle 
followed in apperceptive combination of words ia obviously 
this, the erder of the words corresponds to the succession of\ 
ideas. As a result those parts of speedi tliat arouse the 
feelings and attract the attention most intensely aiia placed 
first Following this principle, certain regularities in the 
order of words are developed in any given community. In 
fact, such a regularity is to be observed even in the natural 
gesture language of the deaf and dumb. Still, it is easy to 
understand that the most various modifications in this respect 
may appear under special circumstances. In general, how- 
ever, the habits of association lead more and more to the 
fixing of particular syntactic forms, so that gradually a 
certain regularity begins to assert itself through a kind of 
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associative attraction exerted by tte forms must common] 
employed. 

Apart from the general laws presented in the discusmon 
of apperceptive combinations, and there shown to arise from 
tJie genera! psychical functions of relating and comparing 
(p. 278), the detailed discussion of the characteristics of syn- 
tactic combinations and tbeir gradual changes, must be left, 
in spite of their psychological importance, to social psychol- 
ogy, because such syntactic combinations depend so much 
on the speciäc dispositions and conditions of civilization in 
a given community. 

B«fGTSiiB«i. Stgintqal, Einleitung in die rsjcbologie und 
Sprachwiasenschaft, vol. 1, 1871. Paul, rrincipien det Sprachen- 
geschichte, 3rd. ed., 1898. Wcntt, Völkerpsychologie, vol. I, (Die 
Sprache) 1900. 

B. MYTHS, - 

7. The fundamental function which in it« various forms of 

activity gives rise to all mythological ideas, is a characteristic 
kind of apperception belonging to all naive consciousness and 
suitably designated by the name personifijitig apperception. It 
consists in the complete determination of the apperceived ob- 
jects through the nature of the perceiving subject. The subject 
not only finds his own sensations, emotions, and voluntary 
movements reproduced in the objects, but even his momentary 
affective state is in each case especially influential in de- 
termining his view of the phenomena perceived, and in 
arousing ideas of the relations of those phenomena to his own 
existence. As a necessary result of such a view the persoiiai 
attributes which the subject finds in himself are assigned to 
the object. The imier attributes, of feeling, emotion, etc,, 
are never omitted. The miter attributes of voluntary action 
and other expressions like those of men, are generally i 
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signed to objects only when there are actually perceived 
movements. ThuK, the savage may attribute to stones, plants, 
and works ot art, an inner capacity for sensations and 
feelings and for the resulting effects of these Processen, but 
he usually assumes iiiunediate action only in the case of 
moving objects, such as clonds, heavenly bodies, winds, etc. 
In all these cases the personification is favored by associa- 
tive assimilations which readily reach the intensity of illusions 
of fancy (p. 299). -_ ; . ■' ^ y. j. . , r. ... ..<>/■ 

8. Myth-making, or personifying, apperception is not to 
be regarded as a special form or even as a distinct sub-form 
of apperception. It is nothing but the natural inceptive stage^ 

\ of apperception in general. The cliild shows obvious traces 
of it, partly in the activities of his hnagination in play [p. 251), 
partly in the fact that strong emotions, especially fear and 
fright, easily arouse illusions of fancy with an affective 
character analogous to that of the emotion. In the case of 
children, however, the manifentations of a tendency to form 
myths are early checked and soon entirely suppressed through 
the influences of environment and education. With savage, 
and partly civilized peoples it is different. There the sur- 
rounding influences present a whole mass of mji.hoIogical 
ideas to Üie individual consciousness. These, too, originated 
in the minds of individuals, and have gradually become fixed 
particular community, and through language have 
been transmitted from generation to generation and become 
gradually modified in the transition from savage to civilized 
conditions. ^ ■ .■. v , . r. >' l i , ,■_ 

9. The direction in which tliese- modifications take place, 
iB determined in general by the fact that the momentary 
affective state of the subject is the chief influence in setthng 
the character of the myth-making apperception. In order 
to gain some notion of the way in which tlie affective state 
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of the subject has changed from the first beginnings i 
mental development to the present, we must appeal to the 
history of tiie development of mythological ideas, for other 
evidences are entirely wanting. It appears that in all ca»es 
the earliest mythological ideas referred to tlie personal fatö 
in the immediate future, and were detennined, by the emo- 
tions aroused by the death of comrades and by the memory 
of these comrades, and were also determined in a hi^ degree 
by the memories of dreams. This is the source of so-called 
— ^anjousm", tJiat is, ail those forma of belief in which botli 
ihe spirits of the dead and certain demons connected with 
certain objects, places or practical occupations (demons of 
the Woods and fields, of agriculture and navigation) are 
tbought of as taking the parta of rulers of fortune and 
as bringing either weal or woe into human life. "PeUsluBna" 
is ft branch of animism, in which the attribute of ability tn 
control fate is carried over to certain object« in the environ- 
ment, such as plants, stones, works of art, especially objects 
which arouse the feelings on account of their striking char- 
acter or on account of some accidental outer circumstance. 
The phenomena of animism and fetishism are not only the 
earliest, but also the most lasting, productions of myth- 
making apperception. They continue, even after all otijers 
are suppressed, in the various forms of superstitions among 
civilized peoples, such as belief in ghosts, eocbantau» 
charms, etc. - ^ ^ih.i't 

10. After consciousness reaches a more advanced t 
personifying apperception begins to deal with the greater 
natural phenomena which act upon human life both through 
their changes and tiirough their direct inHuence, that is, witii 
the clouds, rivers, winds, and greater heavenly bodie«. The 
regularity of certain natural phenomena, sucb as the alter- 
nation of night and day, of winter and summeT, the processea-a 
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ia a thunderstorm, etc., g^ves occasion for the formation of 
poetical myths, in wliich a series of interconnected ideas are 
worm into one united whole. In this way the nature myth 
arises. The chief difference between nature myths and the 
earlier Forms of belief in spirits and demons consists in the 
fact that nature myths deal with personal gods. These various 
gods are given a great variety of cbaracteiistics, and ai-e 
gradually freed from any special connection with definite 
places, times, or activities. They come to be nothing more 
nor less than anthropomorphic i»ersonahties with superhuman 
power. They are worshiped as the governors of natural 
[^nomena as well as human dostiniea As the result of 
this development of more comprehensive ideas of the gods, 
the demons and minor deities gradually sink into the back- 
ground, or else they are so united with the ideas of the gods 
themseUes that they come to be regarded as attributes of 
the deities or as special forme in which the gods appear. 
The process of coaibination and fusion of these ideas and 
feelings usually goes a step further ihun the creation of a 
number of personal gods. Some single one of these deities, 
at first in an irregular and doubtful way, and then much 
more permanently, becomes superior to aU the others. Thus 
a slroag monotheistic tendency shows itself from a very early 
period in the nature mj-th, which is essentially polytheistic in 
character. On the other hand, a tendency in the opposite 
direction, nanoely, in the dii'ection of breaking up the ideas of 
the gods into a great number of personalities, may result from 
a fneioB of the ideas of the gods with those of the earlier 
special deities and demons. In this way there arise certain 
local deities and tribal deities. These deities can then, be- 
cause of their personal character, easily be disassociated from 
the special conditions which gave rise to them, and they 
then become the bases for the various forms of lif^ro myUta. 



342 



IV. Psyehical Developments. 



Traces of historical truth get themselves gi-aftud into thef 
personal myths or hero m)'tli8, and thus the tendency to 
make the deities more and more like men, which tendency 
showed itself to some extent even in the nature myth, goes 
even further. The hero myths thus challenge the poetical 
genius of the individual to its highest efiorts and these myüis 
become components of popular, and then of literary poets; 
At the same time, however, the hero mj-th undergoes j 
change in meaning through the fading out of some of t 
features of the single mythical figures and the appeal 
of other new features. Tliis change, in tiu-n, makes possild 
a progressive inner change analogous to the change in words, 
by which the change in the myth is always acci 
As the process goes on, single poets and thinkers gain an 
increasing influence, 
r In this way there comes about finally, a division of 1 
J total original content of the myths into science and reli< 
This diWsion is very materially assisted by philosophy 
in its first stages is more than half mythical in its idi 
The original ideas of gods and heroes now give place mi 
and more to ethierd ideas of deity. This transition is 
part due to the reflex influence of philosophy on religii 
As in the case of the nature myth, so even at the 
stage of developed ethical religion, there are tendencies 
lapse back into the older forms because tlie old motives 
the creation of these early forms still continue. 
deities, demons, and spirits push themselves into the f( 
ground of consciousness, sometimes for longer periods oi 
time, sometimes merely for the passing moment. Such r^nved 
beliefs sometimes constitute a sort of secondary addition or 
supplement tti religion itself, sometimes when positively 
jected by religion they continue to exist independently 
the form of superstitions. 
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Betetenaes. Ttlos, ReBearches in the Early History of Mankind. 

Fr. ScauLTZE, Psychologie der NaturrOlker, 1900. WiWDT, (English 
trans,) Ethics, Sect, 1, chap. 2. Rohde, Psyche (Beliefs of the Greeks 
in regard to the Mind and Immortality), 1894. Usenbr, GOtter- 
oamen, lH9t>. 

C. CUSTOMS. J^^^/, .^ W^U^' ItJ-i-n I 
11. Customs appear as far bach as we can trace them ', 
in two groups wliich may be described by the twofold class!-/ 
fication into rules of imlividual volition, and rules of social 
conduct. The first govern the conduct of the individual in 
his occupatioli3~and"tn Tiis relations with others, the second 
determine the forms of community life in the clan, family, 
state, or other social group. Both individual and social laws 
of custom are, therefore, connected with community life. 
The former relate to the conduct of the individual in the 
community, the latter relate to the members of the com- 
munity in their common activities, in the activities which 
determine the particular character of their life together. 

The individual rules of conduct which have become customs 
are generally connected in their beginnings, which are indeed 
frequently obscure, with myths in a way corresponding directly 
to that in which outer volitional acts are related to inner 
motives. Wherever we can trace the origin of such customs 
with any degree of probability, we find that they are remnants 
or modifications ot certain cult forms. Thus, the funeral 
feasts and burial ceremonies of civilized peoples point to a 
primitive ancestor-worship. Numerous feasts and ceremonies 
connected with particular days, with the change of the 
seasons, the tillage of the fields, and the gathering of the 
harvest, all point back to certain demon cults, and nature 
myths. The custom of greeting, in ita various forms, betrays 
its direct derivation from the ceremonies of prayer. 

In contrast with these demands on individual practice, 
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tliere are certain necessary demands antüag out of the con- 
ditions of eommunity life, and out of the particular ways in 
which the impulses of self preservation and tribal preser- 
vation show themselves; and as a result of these necessary 
demands, there grow up sociai laws of custom. Thus, it was 
the surrounding conditions under which a primitive people 
lived which determiued the method of making clothing and 
dwellings, the mode of preparing food, and the pailicular 
forms of subdividing the community. Even the changes 
which have taken place in all these respects as the people 
have slowly passed from a savage to a civilized state, have 
all taken place in response to the requirements of practical 
advantage. Especially notable illustrations of this are to be 
found in the earliest kinds oi community life and in the wider 
and narrower social units that have grown out of these early 
forms. TIius, the tribe in which men everj'where lived at 
first, was divided into smaller groups or subtrihes under the 
force of external conditions of life, and because of the in- 
crease in the number of individuals in the tribe. The smaller 
groups or subtribes usually continued organized after their 
separation from each other in a general protective league 
which gave the impulse for the formation of general families 
through the intei'couj'se of individuals of different tribes. 
From these general families in turn, there arose, as civiliza- 
tion progressed, the single family. The tribe itself gradu- 
ally underwent a change in character during this process of 
subdivision. As the interrelations between individuals, which 
arose at first out of temporary causes, began to be reduced 
to peimanent rules, the tribe passed immediately into the 
first stages of state organization by becoming a confederation 
of tribes. From this confederation arose in much later times 
political states. These are usually the results of war alli- 
ances and represent therefore the divisioi;Ls natural i 



ral in var. ^^J 




12, Vitb customs, as with langyngo and myths, the^.t,c^ 
charige in imaning has exercised a mollifying inSuence on d&- 'i' ■'-*-^* 
velopment. In individual customs there arise as a result ai-^^-*-^^ 
this ehange in meaning Itvo chief kinds of transfonnation. 
In the first, the original mythical motive is lost and no new 
meaning whatever takes its place. The custom continues 
merely as a consequence of associative habit, but loses its 
imperative character and becomes much weaker in its out- 
wai-d manifestations. In the second class of transformations, 
a moraisociai purpose takes the place of the original mytho- 
religious motive. The two kinds of change may in asy single 
case be most intimately united; and even when a custom 
does Bot serve any particular social end directly, as is tlie 
case, for example, with certain rules of deportment, of 
etiquette, on the maimer of dressing, eating, etc., still, the 
custom may serve some social end indirectly in tliut the ex- 
istenc« of some common rules for the members of a com- 
munity is favorable to their united life and therefore to 
their common mental social life. 

In social customs the change is in a direction opposite 
to that seen in iadividual customs. Social customs usually 
retain, more than individual customs, the old signiöcaace 
along with the new they acquire. The transformation of 
social customs thus consists always in an eiüargetncni of the 
significance so that as a rule religio -mythical motives are 
sooner or later added to the original motives which are the 
necessities of social life. Thus, the rules of action which at 
first grew up as the result of certain necessary impulses, 
come to be regarded &a commands of the gods, or tliey are 
rendered sacred by some kind of religious ceremonial For 
example, the common meals, the erection of common dwell- 
ing placea, agreements and confederations, declarations of 
war and trtuties of peace and mainage, ai'e all (.ombined 
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with certain inytliical concepts or else they arouse the myÜt" 
nmkmg apperception to such an extent that new deities are 
created especially for the governing of these social customs. 
Finally, it is to be noted that the mythical notions which 
have attached to social customs may in time fade out. There 
then takes place a kind of retransfoimation in which the 
religious element of the custom either disappears, or remains 
merely as a formality due to habit and unsupported by 
recognized significance. 

The psychological changes in customs just pointed out, 
constitute the preparation for their differentiation into three 
spheres, namely into the classes of pure custom, of law, and 
of ntorality. The last two ai-e to be regarded as special 
forms of custom aiming at certain social ends. The detailed 
investigation of these processes of development and differen- 
tiation is, however, a problem of social psychology, aud the 
discussion of the rise of law and morality belong both i 
social psychology, and to general history, and ethics. 

Bafattaoet. Lifpert, Eulturgeschichte der Henachheit, 2 vote. 
18B7. ViESKANDT, N&turvOlker und Kulturvölker, 1896. SfenceB, 
Principles of Sociologj, vols. 2 »nd 3. v. Ihehino, Der Zweck im 
Recht, vol. I, Pt. a. 1877—1883. Wuniit, lEnglish trans.) Ethice, 
Sect. 1, chap, 'i. Bartb. Die Ftiloeophie der Geecbicbte als Socioj 
ogie, vol. 1, 1897. 
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L13. Speech, myths and customs constitute a «eries of 
dosely related subjects which are of great importance to 
general psychology for the reason that the relatively per- 
manent character of speech, myths, and customs renders it 
relatively easy to recognize clearly through them certain 
general psychical processes, and to carry out through tbei 
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certain psychological analyses. Such recognition of general 
processes and such analyses are much easier here than in 
the case of transient compounds of indnddual consciousness. 
Indeed, such transient compounds rei|uire as their necessai^ 
conditions preliminary social developments, especially if com- 
pounds are in any way connected with language and there- 
fore dependent upon the laws of social thought which have 
been crystali^ed in language. Thus, it was necessary in an 
earlier paragraph, when treating of tlie processes of apper- 
ceptive sjTithesis and analysis, to call attention to the effects 
of these processes as they appeal" in speech (p. 290), Just ' 
as the psychical processes of individual consciousness show 
themselves in language as there indicated, so also in the 
case of broader social developments, the psychical processee 
which underlie the observed phenomena are most clearly 
recognizable in the attributes and modifications of the ideas 
which are expressed in speech. The accompanying processes 
of affective excitation can be inferred only indirectly through 
an examination of the total series of facts and with tlie aid 
of certain known conditions. 

There are certain processes which are essential in char- 
acter and are constantly reappearing on the ideational side 
in all development of language, custom and myths. Wo 
may point out three such processes which are closely related 
to each other. They may be called respectively, condaisa- 
tion of ideas, obscuring of ideas, and finally, eomiption of 
ideas, Ideas become condensed when a number of ideas 
whicli were originally separate are, in consequence of re- 
peated and strongly affective association, so united that they 
come to be bound together in apperception in a single whole. 
Bat since certain elements in the course of such a process 
of condensation are more clearly apperceived because of 
their more intense affective iuiluence, it follows that other 
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elements not strong in affective tone sink into olisciuit^ i 
may at length disappear entirely out of the complex product. 
In this way, a corruption of tlie ideas may finally take place 
which will give us its final stage, especially when condensa- 
tion and obscuring have been repeated several times, aad 
have efEected different componeats each time, a product which. 
is entirely different from the original ideas with which the 
processes started. Condensation, obscuriDg and corruption 
IB their various forms are what bring about all the changes 
in the meaning of words and all the traosfonoations in 
myths and customs. Wlien either a word, a myth, or a 
custom, has been modified, the others may be indirectly 
affected also. Thus, when a word changes, it is very easy 
for the mythological ideas connected with it to undergo a 
modification. The change is the myth may then react upon 
the woi'd. It is possible in cases in which other conditions 
are favorable, foi' words to give rise directly to mythological 
ideas which put content into the word furuished by laugnage. 
On the other hand, the existeoce of a myth may lead t<k the 
formation of a name or word to fit. 

Throughout all these general social processes, it is the idea 
which is first noticed. Psychological analysis shows, however, 
that it is after all the affective processes and the volitional 
proceesea which are the detemuipiog factors in the original 
formation of the ideas and in their gradual transfonuatiou. 
Thus, we can think of the original incoherent sounds which 
must be recognized as the beginnings of speech only aB simple 
impulsive actions wliich foUow directly apou the reception of 
a strongly affective impression and which serve in some vaj 
to communicate this impression to the Listener. Tlie commiuu- 
eation may be through the sound aloae, or through the aid 
of added gestures (p. 333). When the development of social 
thought has once begun, the mythulogical ideas sin 



i show heyoad^^^J 



S 21. DfMnpmetH 'if Mental C»ti. 



349 



a doubt traces of the influences of the feelings. Personify- 
ing Apperception mhkb shows iteelf in the myth differs from 
more highly deteloped consciousness in one characteristic 
more thfin in any other. In personifying apperception Uie 
subject refers not merely tlie formal attributes and the sen- 
sation content of Uie percept to the object, but he refers 
al90 his whole affective and volitional state to Hie object. 
For example, a hopeful subject tinda in the object before 
him a protecting spirit, wliile the fearful subject finds in the 
same object a demon of injury. In the processes of nature, 
tlie eavog« sees a will which corresponds to his association 
of these processes with his own actions and corresponds also 
to tlie effect produced on his feelings. Even the three 
processes of condensing, obscuring and corrupting of ideas 
are to be looked upon as! indications of changes in the 
affective state «f the subject. These changes in affective 
State result At first in a change in the signiticance of myth 
and custom and then secondarily they react upon language 
also. /'/' ^ . . ■■" ^ . ", , . 

14. In mental communities and especially in their devel- 
opment of Inngungc, myths and customs, we discover, thus, 
mental interconnections and interactions which differ in es- 
sential respect«" from the interconnection of the psychical 
compounds in an individual consciousness. And yet these 
social interconnections have just as much reality as the in- 
diridual consciousness itself. In this sense we may speak of 
the interconnection of the idea« and feelings of a sot^ial 
community as a eoUe^twe consciousness, and of the common 
volitional tendencies as a collective tviä. In doing this we 
are not to forget that these concepts do not mean some- 
K thing that exists apart from the conscious and volitional 
H processes of tlie individual, any more than the community 
H tself is something besides the union of individuals. Sincei 
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the social union, however, brings fortli certain mentaJ pni 
ducts, for which only the germs are present in the individtu 
and since this union determines the development of the i 
dividual from a very eaily period, it is just as much an" 
object of psychological study as is the individual conscious- 
ness. For psychology must give an account of the interactionfi 
which give rise to the products and attributes of collectiffl 
consciousness and of the collective will. 

(i'f""- •'- '<'- 

14a. The facts nriniDg rrom the existence of mental com- 
munitiGS have only recently come within the pale of psycbolog- 
ical invertigation. These problems were formerly referred either 
to the Bpecial mental sciences (philology, history, juriepm- 
dence, etc.] or, if of a more genernJ charscter, to philoBophy, 
that is, to metaphysics. If psychology did touch upon them at 
all, it was dominated, as were the special sciences, by tbe re- 
flective method of popular psychology, which method tends to 
treat all mental products of communities, to aa great an extent 
m possible, as voluntary inventions designed from the first for 
certain utilitarian ends. This view found its chief philosophical 
expression in the doctrine of a social contract, according to 
which a mental community is not something original and natural, 
but is derived from the voluntary union of a number of in- 
dividuals, This position is psychologically untenable, and com- 
pletely helpless in the presence of the problems of social psy- 
chology. As one of its after-effects we have even to-day the 
grossest misunderstandings of the concepts collective conscious- 
nesB and collective will. Instead of regarding these simply as 
expressiona for the actual agreement and interaction of in- 
dividuals in a community, some continue to suspect that there 
is behind these terms a mythological being of some kind, or 
at least a metaphysical substance. That such notions are utterly 
false requires bo further proof after what has been said. It 
is obvious that these notions are themselves the results of the 
uigUBtifiable use of the concept substauce, which concept has 
so long dominated psychology and led to the i den tiü cation of 
substance and reality. Furthermore, the confusion i 
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cepts Bubstance and reality shows clearly how close is the true 
inner relation between popular spiritualism and materialism 
although such spiritualism is openly at war with materialism 
(compare § 2, p. 7). 

Befennoes. Lazarus and Steinthal, Zeitschr. f. Völkerpsychol- 
ogie n. SprachwiBsenschaft, toI. I, 1860. Wundt, Völkerpsychologie, 
Tol. I, Introduction. 



V. PSYCHICAL CAUSALITY 
AND ITS LAWS. 



CONCEPT OP MIND. 



1, Every empirical science has, as its primary subject £ 
treatment, certain particular facts of experience the natnj 
and reciprocal relations of which it seeks to investigate. 
dealing with such facts it is found to be necessary, if science 
is not to give up entirely the grouping of the facts under 
leading heads, to have general supplementary concepts which 
are not contained in experience itself, but are gained by a 
process of logical treatment of experience. The most general 
supplementary concept of this kind which has found its 
place in all the empirical sciences, is the concept of causaUty, 
It comes from the necessity of thought which prescribes that 
all our experiences shall be arranged according to reas 
and consequent, and that we shall remove, by means ■ 
secondary/ supplementary concepts and if need be by meaj 
of concepts of a hypothetical character, all contradictioi 
standing in the way of the establishment of a consist 
interconnection of experience in accordance with the principlc^* 
of reason and consequent. In this sense we may regard all 
the supplementary concepts that serve for the interpretation 
of any sphere of experience, as applications of the general 
principle of causation. These concepts are legitimate in so 
far as they are required, or at least rendered probable, by 
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the causal principle; they are unwarranted as soon as they 
prove to be arbitrary fictions resulting from foreign motives, 
and contributing nothing to the interpretation of experience. 
2. The concept tnaiter is a fundamental supplementary 
concept of natural science formulated under the principle 
stated. In its most general significance matter designates 
the permanent substratum assumed as existing in universal 
space, that is, the substratum of the activities to which we 
most attribute all natural phenomena. In this most general 
sense the concept matter is indispensable to every explana- 
tion of natural science. The attempt in recent times to raise 
energy to the position o( a governing principle, does not 
succeed in doing away with the concept matter, but merely 
gives it a difierent content. Tliis content, however, is given 
to the concept by means of a second supplementary concept, 
which relates to the causal activity of matter. The concept 
of matter that has been accepted in natural science up to 
the present time, is based upon the mechanical physics of 
GaUleo, and uses as its secondary supplementai-y concept 
the concept of force, which is defined as the product of the/ 
mass and the momentary acceleration. A physics of energy 
seeks to introduce everj-where instead of this concept force, 
the concept energy, which in the special form of mechanical I 
energy is defined as half the product of the mass multiplied 
by the square of the velocity. Energy, however, must, just 
as well as force, have a position in objective space, and 
under certain particular conditions the points from which 
energy proceeds may, just as well as the point from which 
force proceeds, change their place in space, so that the 
concept of matter as a substratum contained in space, is 
retained in both cases. The only difference, and it is indeed 
an important one, is that when we use the concept force, 
we presuppose the reducibility of all natural phenomena to 
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forms of mechanical motion, while when we use the concej 
of energy, we attribute to matter not only the property ) 
motion witliout a change in the form of energy, but e 
the property of the transformability of qualitatively differe 
forma of energy into one another without a change in 1 
quantity of the energy. 

'A. The concept of miiul is a supplementary concept * 
psychology, in the same way that the concept matter is i 
supplementary concept of natural science. It too is indi 
pensable in so far as we need a concept which shall e 
in a comprehensive way the totality of psychical experieno) 
in an individual consciousness. The content of the concep) 
however, is in this case also entirely dependent on the se< 
ondary concepts which give a more detailed definition i 
psychical causality. In the definition of this content pq 
chologj' shared at first the fortune of the natural sciencei 
Both the concept of mind and that of matter arose pri 
not so much from the need of explaining experience as t 
the effort to reach a fanciful doctrine of the general i 
connection of ail things. But while the natural sciences h 
long since outgrown this mythological stage of speculative 
definition, and make use of some of the single ideas that 
originated at that time, only for the purpose of gaining d^ 
inite starting points for a strict definition of their concepts 
psychology has continued under the control ot the i 
logical, metaphysical concept of mind down to most n 
times, and still remains, in part at least, under its conti 
The concept mind is not used as a general supplements 
concept which serves primarily to gather togetlier the p 
facts and only secondarily to give a causal interpretatioQ ( 
them, hut it is employed as a means of satisfying so 1 
possible the need of a general universal system, which sjt 
: includes both nature and individual existence, 
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4, The coitcept of a mind substance in its various forms, 
is rooted in this mythological and metaphysical need. In 
the development of this concept there have not been wanting 
efforts to meet as far as possible, from the metaphysical 
position, tlie demand for a psychological causal explanation, 
but sucb efforts have in all cases been afterthoughts; and 
it is pei'fectly obvious that psychological experience alone, 
independent of all foreign metaphysical motives, would never 
have led to a concept of mind substance. This concept has 
beyond a doubt exercised a harmful influence on the scientific 
treatment of experience. The view, for example, that all 
the contents of psychical experience are ideas, and that 
these ideas are more or less permanent objects, would hardly 
be comprehensible without such presuppositions. That this 
concept is really foreign to psychology, is further attested by 
the close relation in wliich it stands to the concept of material 
substance. Mind substance is regarded either as identical! 
with material substance, or else as distinct in nature, but still 
reducible in its most general formal characteristics to one of 
the particular fonns of material elements, namely to the atom.f 

5. Tiifo forms of the concept mind substance may be 
distinguished, corresponding to the two types of metaphysical 
psychology pointed out above [§ 2, p. 7), The one is 
materialistic and regards psychical processes as the activities 
of matter or of certain material complexes, such as the 
brain elements. The other is spintualistic and looks upon 

~ psychical processes as states and changes in an unextended 
and therefore indivisible and permanent being of a specific- 
ally spiritual nature. In this cose matter is thought of as 
made up of similar atoms of a lower order (monistic, or 
monadological spiritualism}, or the mind atom is regarded 
as specifically different from matter proper [dualisUc spirit- 
ualism] see table p. 18). 

23* 
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In both its materialistic and spiritualistic forms, the con- 
cept mind substance does notliing for the interpretation of 
psycholopcal esperience. Materialism does away with psy- 
chology entirely and puts in its place an imaginary' brain 
physiology of the future, or when it tries to give positive 
theories, falls into doubtful and unreliable hypotheses of 
cerebral physiology. In thus giving up psychology in any 
proper sense, this doctrine gives up entirely the attempt to 
furnish any practical basis for the tnentnl sciences. SpiritaaliEan 
allows psychology as such to continue, but in such psychot- J 
ogy actual experience is entirely subordinated to arbitraiyfl 
metaphysical hypotheses , through which the unprejudiced J 
observation of psycliical processes is obstructed. This appeani I 
as a rule in the incorrect statement of the problem of psy- 
chology, with which the metaphysical theories start. Such 
theories regard inner and outer experience as totally heter- 
ogeneous, though in some external way interacting, spheres. 

6. It has been shown (§ 1, p. 3) that the phases of ( 
perience dealt with in the natural sciences and in psychology ' 
are nothing but phases of on« experience regarded from 
different points of view : in the natural sciences esperience is 
treated as an interconnection of objective phenomena and, 
in consequence of the abstraction from the knowing aub]ec^ ■ 
as mediate experience; in psychology experience is treated aaj 
immediate and underived. 

When this relation is once understood, the conc^t of n 
mind substance immediately gives place to the cmtc^t of ihe^ 
actiialitij of mind as a basis for the comprehension of psj^ I 
chical processes. Since the psychological treatment of ex*., 
perience is supplementary to that of the natural sciences, 
in that it deals with the immediate reality of experience, 
it follows that there is no place in psychology for hypo- 
thetical supplementary concepts such as are necessary 
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the natural sciences because of the pi'esupposition in the 
natural sciences of an object independent of tbe subject. 
_ The concept of the actuality of mind, accordingly, does not 
require any hypothetical determinants to define its pai^ 
ticular contents, as does the concept of matter, but quite 
to the contraiy , tlie concept of actuality excludes such 
hypothetical elements from the first, by defining the nature 
of mind as the immediate reality of the processes themselves. 
Still, since one important component of these processes, 
namely the totality of ideational objects, is at the same time, 
the subject of consideration in the natural sciences, it ne- 
cessarily follows that substance and actuality are concepts 
that refer to one and the same general experience, with the 
difference that in each case experience is looked at fi'om a 
diSerent point of view. If we abstract from the knowing 
subject in om- treatment of the world of experience, that 
world appears as a manifold of interacting substances; if, 
on the contraiy, we regard the world of experience as the 
total content of the experience of the subject including the 
subject itself, then the world appears as a manifold of inter- 
related occurrences. In the fii-st case, phenomena are looked 
upon as owfer phenomena, in the sense that they would take 
place just the same, even if the knowing subject were not 
there at all, so that we may call the form of experience 
dealt with in the natural sciences outer experience. In the 
second case, on the contrary, all the contents of experience 
are regarded as belonging directly to the knowing subject, 
BO that we may call the psychological attitude that of 
imier exiierience. In this sense outer and inner experi- 
ence are identical with mediate and immediate, or with ob- 
jective and subjective forms of experience. All these terms 
serve to designate, not different spheres of experience, but 
different supplementary points of view in the consideration 
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of an experience whicli is presented tu us as an absolutAl 
unity. 

7. That the method of treating experience employed in i 
natural science should have reached its maturity before that 
employed in psychology, is easily comprehensible in view of 
the practical interests connected with tie discovery of regular 
natiiral phenomena thought of as independent of the subject 
It was, furthermore, almost unavoidable that this pnorityj 
of the natural sciences should, for a long time, lead to t 
confusion of the two points of view. This did really occurl 
as we see by the different psychological substance concepts. 1 
When the reform came in the fundamental position of psy^l 
chology, and the characteristics and iiroblema of this scienc« I 
were sought, not in the specifically distinct nature of ita f 
sphere, but in its method of considering all the contents 
presented to us in experience in their immediate reality, un- 
modified by any hypothetical supplementary concepts — 
when this reform came it did not originate in psychology 
itself, but in the single mental sciences. The view of mental 
processes based upon the concept of actuality, was famili^ 
in these mental sciences long before it was accepted itt,M 
psychology. This inadmissible tUfference between the fan'^ 
damental position of psychology and the mental seiend 
is what has kept psychology until the present time, froiB>fl 
fulfilling its mission as a foundation for all the mentS 



8. When the concept of actuality is adopted, one of 1 
questions on which metaphysical systems of psychology hart 
been long divided is immediately disposed of. This is thai 
question of the relation of body and mind. So long as™ 
body and mind are both regarded as substances, this relation 
must remain an enigma in whatever way tlie two concepts of 
substance may be defined. If they are like substances, then 



5 22. Concept of Mind. 



359 



the different contents of experience as dealt witli in the 
natural sciences and in psychology can no longer be under- 
stood, and there is no alternative but to deny the indepen- 
dence of one of these forms of knowledge. If they are 
unlike substances, their connection is a continual miracle. 
If we start with the theory of the actuality of mind, we 
recognize the immediate reality of the phenomena in psy- 
chological experience. Our physiological concept of the bodily 
organism, on the other hand, is nothing but a part of this ex- 
perience, which we gain, just as we do all the other empirical 
contents of the natural sciences, by assuming the existence 
of an object independent of the knowing subject. Certain 
components of mediate experience may correspond to certain 
components of immediate experience, without there being 
any necessity for this reason of reducing the one component 
to the other or of deri^-ing one from the other. In fact, 
such a derivation is absolutely impossible because of the 
totally different points of view adopted in the two cases. 
Stul, the fact that we have here, not different objects of 
experience, but different points of riew in looking at a uni- 
tary experience, renders necessary the existence at every 
pt)int, of relations between the two. At the same time it 
must be remembered that there is an infinite number of 
objects which can be approached only mediately, through 
the method of the natural sciences: here belong all those 
phenomena which we are not obliged to regard as physio- 
logical substrata of psychical processes. On the other hand, 
there is just as large a number of important facts which 
are presented only immediately, or in psychological experi- 
ence: these are all those contents of our subjective con^ 
sciousness which do not have the character of ideational 
objects, that is, are not directly referred to external objects. 
This includes our whole world of feeling so long as this 
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world is considered entirely from the point of view of iti 
subjective significance. 

9. As a result of this relation, it follows tliat there mm 
be a necessary relation between all the facts that belong t 
tbe same time to both kinds of experience, that is, to the 1 
mediate experience of tbe natural sciences and to the im- ] 
mediate experience of psychology, for these two kinds of j 
experience are nothing but phases of a single experience ] 
which is merely regarded in the two cases from different.i 
points of view. Since certain facts belong to both sphere«,J 
there must be an elementary process ou the physical side, 
corresponding to every such process on the psychical sidfc 
This general principle is known as the princjpk of psydi 
physical parallelism. It has an empirico- psychological sip' 
nificance and is thus totally different from certain meta^l 
physical principles which have sometimes been designated by 
the same name, but which have in reahty an entirely dif- 
ferent meaning. These metaphysical principles ai-e all based 
on the hj-pothesis of a psychical substance. They all seek 
to solve the problem of the interrelation of body and mind, 
either by assuming two real substances with attribute I 
which are different, but parallel in their changes, or by a»- .1 
auming one substance with two distinct attributes which \ 
correspond in their modifications. In both these cases the 1 
metaphysical principle of parallelism is based on the as- ' 
sumption that every physical process has a corresponding 
psychical process and vice versa; or it is based on the 
assumption that the mental world is a mirroring of the 
bodily world, or that tbe bodily world is an objective real- , 
ization of the mental. Tliis assumption is, however, en- 
tirely indemonstrable and leads in its psychological appl^ I 
cation to an iutellectualism which is contradictory to all J 
experience. The psychological principle, on the other hand, \ 
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as above formulated, starts with the assumption that there 
is only one. experience, which, however, as soon as it be- 
coines the aubject of scientific analysis, is, in some of its 
components, open to two different kinds of scientific treat- 
ment: to a mediate form of treatment, which investigates 
ideated objects in their objective relations to one another, 
and to an immediate form, which investigates the same 
objects in their dii-ectly known character, and in their rela^ 
tions to all the other contents of the experience of tie 
knowing subject. So far as there are objects to which both 
these forms of treatment are applicable, the psychological 
principle of parallelism requires relation at every point be- 
tween the processes on the two sides. This requirement is 
justified by the fact that both forms of analysis are in these 
two cases really analyses of one and the same content of 
experience. On the other hand, from the very nature of 
the case, the psychological principle of jiarallehsm can not 
apply to those contents of experience which are objects of 
natural- scientific analysis alone, or to those wliich go to 
make up the specific character of psychological experience. 
Among the latter we must include the characteiistic com- 
binations and relations of psychical elements and compounds. 
To be sure, there are combinations of physical processes 
running parallel to the psychical processes, in so far at least 
as a direct or indirect causal relation must exist between 
the physical processes the regular coexistence or succession 
of which is indicated by a psychical interconnection, but the 
characteristic content of the psychical combination can, of 
course, in no way be a part of the causal relation between 
the physical processes. Thus, for expample, the elements 
that enter into a spacial or temporal idea, stand in a regular 
relation of coexistence and succession in their physiological 
substrata; or the ideational elements that make up a process 
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in wliich psychical contents are related or compared, ban 
conesponding combinations of physiological excitation 
Bome kind or other, which are repeated whenever thea 
psychical processes taite place. But the physiological proc- " 
esses can not contain anything of that which goes to form 
the specific nature of spacial and temporal ideas, or anything 
of that which goes to form the relating and comparing 
processes, because natural science purposely abstracts from 
all that is here concerned. Then, too, there are two con- 
cepts that result from the psychical comhinations, which, 
together with their related affective elements, lie entirely 
outside the sphere of experience to which the principle of 
paraUelisni apphes. These are the concepts of value and 
eitd. The forms of combination which we see in processes 
of fusion or in associative and apperceptive processes, as well 
as the values that they possess in the whole interconnection 
of psychical development, can only be undei'stood through 
psychological analysis, in the same way that objective phe- 
nomena, such as those of weight, sound, light, heat, etc., or 
the processes of the nervous system, can be approached only 
thi'ough physical and physiological analysis, that is, through 
analysis which makes use of the supplementary substance- 
concepts of natural science. 

10. Thus, the principle of psycho-physical parallelism i 
the incontrovertible empirico-psychological significance aboTS 1 
attributed to it, leads necessarily to the recognition of an 
independent psyeJiical causality, which is related at all point« 
to physical causality and can never come into contradiction 
with it, but is just as different from tliia pliysical causality 
as the point of view adopted in psychology, or that of im- 
mediate, subjective experience, is different from the point of 
view taken in the natural sciences, or that of mediate, ob- 
jective experience due to abstraction, And juat as the nature 
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of physical causality can be revealed to ua only iu the fun- 
damental laws of nature, so the only way in which we can 
account for the characteristics of psychical causality is to 
abstract certain fmidamental laws of psyckkal phenomena 
from the totality of psychical processes. "We may distinguish 
two classes of such laws. The laws of one class show them- 
selves primarily in the processes which condition the rise 
and immediate interaction of the psychical compounds; we 
call tbese the psydiological biws of relation. Those of the 
the second class are derived laws. They consist in the 
complex effects which are produced by combinations of the 
laws of relation vrithin more extensive aeries o£ psychical 
facts; these we call the psyciiological laws of development. 
In order to understand the real value of these laws one 
must bear in mind the tact that their significance depends, 
just as does tlie significance of natural-scientific laws, not 
on their mere abstract form, but on the degree in which 
they can be applied to particular coses. Thus, the principle 
of inertia would seem to be, if considered merely in its 
abstract form, a hazy proposition. Its value comes out only 
in pai'ticular mechanical and physical applications. 

Raferancei. VoLK«AKN, Lehrbuch der Pajchologie, vol. I, Sect. 1. 
(This presents the eubstance concept of the Herbärtian School, to- 
gether with un historical review of the development of thia concept.) 
LoTZE, Medicio. Paychol., chap. 1. [This presents a sab«taace concept 
which shows some tendencies toward the theory of actuality.) Theory 
of Actuality: PArLSEN, (English trans.! Introduction to Philosophy. 
Wdndt, üeber psychische Causalität und das Prinoip des psycho- 
pbysischen FarallelismuB. Philos. Studien, vol. 10, and Ueber die 
Definition der Psychologie, Thilos. Studien, rol. 12, and Grundlage 
der phys. Paych., vol. 11, chaps. 23 and 34, and Lectures on Hum. 
and Anim. Psych,, lecture 30. 
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§ 23. PSYCHOLOGICAL LAWS OF RELATION. ' 

1. There are three general psychological laws of relation. 
We designate them as the laws of psychical resultants, of 
psychical relations, and of psychical contrasts. 

2, The law of psychical resultants finds its expression in 
the fact that every psychical corapound shows attributes 
which may indeed be understood from the attributes of its 
elements after these elements have once been presented, but 
which are by no means to he looked upon as the mere sum 
of the attributes of these elements. A compound clang is 
more in its ideational and affective attributes than merely a 
sum of single tones. In spacial and temporal ideas the 
apacial and temporal aiTangement is conditioned, to be sure, 
in a perfectly regular way by the combination of elements 
which make up the idea, but still the arrangement itself can 
by no means be regarded as a property of the sensational 
elements themselves. The nativistic theories that assume this, 
impUcate themselves in conti'adictions that cannot be solved; 
and besides, in so far as they admit subsequent changes in 
the original space perceptions and time perceptions, they 
are ultimately driven to the assumption of the rise, to some 
extent at least, of new attributes. Finally, in the apper- 
ceptive functions and in the activities of imagination and 
understanding, this law finds expression in a clearly i 
ognized form. Not only do the elements united by app< 
ceptive synthesis gain, in the ag'gregate idea which results ' 
from their combination, a new significance which they did 
not have in their isolated state, but what is of still greater 
importance, the aggregate idea itself is a new psychical 
content made possible, to be sure, by the elements, but by 
no means contained in these elements, This appears moat 
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complex productions of apperceptive 
jnple, in a work of art or a train of 
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strikingly in the m( 
sjTithests, as, for t 
logical thought. 

3. The law of psychical resultants thus expresses a prin- 
ciple which we may designate, in ^ipw of its results, as the 
principle of creative synthesis. This principle has long been 
recognized in the case of higher mental creations, but it has 
not been generally applied to the other psychical processes. 
In fact, through an unjustiäable confusion nith the laws of 
physical causality, it has even been completely reversed, A 
similar confusion is responsible for the notion that there is 
a contradiction between the principle of creative synthesis 
in the mental world and the general laws of the natural 
world, especially the law of the conservation of enei-gy. 
Such a contradiction is impossible from the outset because 
the points of view of judgment, and therefore of measure- 
ments wherever such ai"e made, are different in the two 
cases, and must he diSerent, since natural science and psy- 
chology deal, not with different contents of experience, but 
with one and the same content viewed from different sides 
(§ 1, p. 3). Physical measurements have to do with objective 
masses, forces, and energies. These are supplementary con- 
cepts which we are obliged to use in judging objective ex- 
perience; and their general laws, derived as they are from 
experience, must not be contradicted by any single case of 
experience. Psychical measiirements, which are concerned 
with the comparison of psychical components and their re- 
sultants, have to do with subjective values and ends. The 
subjective value of the psychical combination may be greater 
than the value of its components; its pui-pose may be dif- 
ferent and higher than theirs, without any change in the 
masses, forces, and energies concerned. The muscular move- 
ments of an external volitional act, the physical processes 
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wUck accompany sense perception, association, and appepi" 
ception, all follow invariably the principle of the conser- 
vation of energy. But the mental values and ends which 
these energies represent may be very different in quan-^ 
tity even while the quantity of these energies remains ' 
same. 

4. The differences pointed ont show that physical measui 
ment deals with qtinntiiah're values, that is, with quantitiM 
that admit of a variation in value only in the one relaUoi 
of the quantity of the phenomena measured. PsycJtioa 
measurement, on the other band, deals in the last insta 
in every case with qiuditative values, that is, values that vary 
in degree only in respect to theii- qualitative character. The 
ability to produce purely quantitalive effects, which we des- 
ignate as physical energy is, accordingly, to be clearly dis- 
tinguished from the ability to produce qualilative effects, or 
the ability to produce values, which we designate 8 
energy. 

On this basis we can not only reconcile the increase c 
psydiical energy with the constancy of psychical energy as 
accepted in the natural sciences, but we find also in tlie two 
facts reciprocally supplementary standards for the judgment 
of our total experience. The increase of psychical energy 
is not seen in its right light until it is recognized as the 
reserve, subjective side of physical constancy. The increas6,_^ 
of psychical energy, being as it is indefinite, since the standai 
may be very different under different conditions, holds < 
under the condition that titc psychical processes are continuous. "" 
As the psychological correlate of this increase we have the 
fact which forces itself upon us in experience, that psychical 
Eoiues disappear. 

5. The laitr of psychical relations supplements the law a 
resultants ; it refers not to the relation of the components fl 
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a psychical interconnection to tlie value of the whole, but 
rather to the reciprocal relations of the psychical components 
within a compound. The law of resultants thus holds for 
the synthetic processes of consciousness, the law of relations 
for the analytic. Every resolution of a conscious content 
into its single members is an act of relating analysis. Such 
a resolution takes place in the successive apperception of 
the parts of a whole which whole is ideated at first only in 
a general way, a process which is to he seen in sense per- 
eptions and associations, and in clearly recognized form in 
the division of aggregate ideas. In the same way, every 
apperception is an analytic process the two phases of which 
are the emphasizing of a single content, and the marking 
off of this one content from all others. The first of these 
two partial processes is what produces deaniess, the second 
ia what produces distinctness of apperception (p. 228, 4], The 
most complete expression of this law is to be found in the 
processes of apperceptive analysis and in the simple reUiting 
and comparing functions upon which such analysis ia based 
(p. 278 and 292). In comparison more especially, we see 
the essential import of the law of relations in the prin- 
ciple that every single psychical content receives its sig- 
nificance from the relations in which it stands to other 
psychical contents. When these relations are quantitative, 
this principle takes the form of a principle of rdative qumi- 
titatire comparison such as is expressed in Weba^s laio 
(p. 283). 

6. The third law, the law of pstjchical contrnsts is, in 
turn, supplementary to the law of relations. It refers, like 
the law of relations, to the relations of psychical contents 
to one another. It is itself based on the fundamental di- 
vision of the immediate contents of experience into objective 
subjective components, a division which is due to the 
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very conditions of psychical deTelopmeut. Under subjecÜTe 
components are included all the elements and combinations 
of elements which, like the feeUngs and emotions, are essential 
constituents of voUtional processes. These subjective com- 
ponents are all arranged in groups made up of opposit« 
qualities corresponding to the chief affective dimensions of 
pleasurable and unpleasurable feelings, exciting and depress- 
ing feelings, and straining and relaxing feelings (p. 92]. 
These opposites obey in their suecession the general law 
of intensification tltrmigh -conirasf. In its concrete appli- 
cation, this law is always determined in part by special 
temporal conditions, for every subjective state requires a 
certain period for its development; and if, when it has once 
reached its maximum, it continues for a long time, it loses 
its ability to arouse the contrast efiect. This fact is con- 
nected with another fact, namely that there is a certain 
medium, though greatly varying, rate of paycliical proc- 
esses most favorable for the intensity of all feelings 
emotions. 

This law of contrast has its origin in the attributes 
the subjective contents of experience , but is secondarily 
applied also to ideas and their elements, for ideas are always 
accompanied by more or less emphatic feelings due either 
to the ideational content or to the character of the spacial 
and temporal combinations involved. Thus the principle 
of intensification through contrast finds its broader appli- 
cation most clearly in tlie case of certain sensations, such 
as those of sight, and in the case of spacial and temporal 
ideas. 

7, The law of contrast stands in close relation to the 
two preceding laws. On the one hand, it may be regarded 
as the application of the general law of relations to the 
special case in which the related psychical contents range 
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between oppoeites. On the other hand, the fact that under 
suitable circumstances antithetical psychical processes niay 
intensify each other, while falling under the law of contrast, 
is at the same time a special application of the principle of 
creative sj-n thesis. 

BAferancei. Wündt, Debar psychische Cansalität, FhQoH. Studien. 
vol. 10, and Logik, toI. II, Pt. 2, Sect. 4, chap. 2, § i, uad System 
der Philosophie, 2nd. ed., Sect. 6. 



§ 24. PSYCHOLOGICAL LAWS OF DEVELOPMENT. 

1. We have as many psychological laws of development 
as we had laws of relation, and the former may be regarded 
as the application of the latter to more comprehensive psy- 
chical interconnections. We designate the laws of develop- 
ment as taws first of metilal growth, second of keterogony of 
ends, and third of development toward opposites. 

2. The !uu' of mentai groutk is as little applicable to 
all contents of psychical experience as is any other psycholog- 
ical law of development. It holds only under the limiting 
condition which applies to the law of resultants, the appli- 
cation of which it is, namely the condition of the con- 
tinuity of the processes (p. 366). But since the circumstances 
that tend to prevent the realization of this condition, are, 
of course, much more frequent when the mental develop- 
ments concerned include a greater number of psychical 
syntheses, than in the case of the single sjTitheses themselves, 
it follows that the law of mental growth can be demonstrated 
only for certain developments taking place under normal 
conditions, and even here only within certain limits. Within 
tliese limits, however, the more comprehensive developments, 
as, for example, the mental development of the normal in- 
dividual and the development of mental communities, are 

WusBT, P.jchotuo, 1 edit. 24 
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obvioosl; the best exemplifications of the fundamental 1 
of resultants, which law lies at the basis of this derc 
opment. 

3. The fmv of iKterogony of ends is moat closely con- 
nected with the law of relations, but it is also baaed on the 
law of resiiltants, which latttr is always to be taken into 
consideration when dealing with the larger interconnections 
of psychical development. In fact, we may regard this law 
of heterogony of ends as a principle of development which 
controls the changes arising, as results of successive creative 
syntheses, in the relations between the single partial contents 
of psychical compounds. The resultants arising from united 
psychical processes include contents which were not present 
in the components, and these new contents may in turn 
enter into relation with the old components, thus changing 
again the relations between these old components and con- 
sequently changing the new resultants whicli arise. This 
principle of continually changing relations is most strikingly 
illustrated when an idea of ends is formed on the basis of 
the given relations. In such cases the relation of the single 
factors to one another is regarded as an interconnection of 
means, which interconnection has for its end the product aris- 
ing from the interconnection. The relation between the actual 
effects in such a case and the ideated ends, is auch that sec- 
ondary eSects always aiise which were not thought of in tba 
first ideas of end. These new effects enter into nei 
of motives, and thus modify the earlier ends or add new em 
to the earlier ones. 

The principle of heterogony of ends in ita broadest sense 
dominates all psychical processes. In the special teleological 
coloring which has given it its name, however, it is to be 
found primarily in the sphere of volitional processes, for here 
the ideas of end together with their affective motives i 
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of the chief importance. Of the various spheres of applied 
psychology, it ia therefore especiaUy atkks for which this 
law is of great importance. 

4, The law of development towards opposiies is an appli- 
cation of the law of intensification through contrast, to more 
comprehensive interconnections which form in themselves series 
of developments. In such series of developments there is a 
constant play of contrasting feelings in accordance with the 
fundament-al law of contrasts. First, certain feelings and 
impulses of small intensity begin to arise. Through contrast 
with the predominating feelings this rising group increases 
in intensity until finally it gains the complete ascendency. 
This ascendency is retained for a time and then from this 
point on the same alternation may be once or even several 
times repeated. But generally the principles of mental growth 
and heterogony of ends operate in the case of such an os- 
cillation, so that succeeding phases though they are lite cor- 
responding antecedent phases in their general affective direc- 
tion, yet differ essentially in their special components. 

The law of development towards opposites shows itself 
in the mental development of the individual, partly tn a 
purely individual way within shorter periods of time, and 
partly in certain universal regularities in the relation of 
various periods of life. It has long been recognized that 
the predominating temperaments of different periods of life 
present certain contrasts. Thus, the Ught, sanguine ex- 
citability of childhood, which is seldom more than super- 
ficial, is followed by the slower but more retentive tempera- 
ment of youth with its fi-equent touch of melancholy. Then 
comes manhood with its mature character, generally quick 
and active in decision and execution, and last of all, old 
age with its leaning toward contemplative quiet. Even more 
than in the individual does this principle of antithesis find 
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expression in the alternation of mental tendencies which appear 
in social and historical life, and in the reactions of these 
mental tendencies on civilization and customs and on social 
and poUtical development. As the principle of heterogony 
of ends applied chiefly to the domain of moral life, so this 
principle of development towards opposites finds its chief 
significance in the more general sphere of historical life. 

Beferenoes. Compare § 23, page 369. 
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Accord 

Affect 

angeboren 

Anschaulich 

Anschaung 

Raum- 

Zeit- 
Apperception 

-function 

personificirende 

-Verbindung 
Assimilation 
Association 

Aehnlichkeits- 
( Berührungs- 

Gleichheits- 

reihweise 
Auffassung 



Aufmerksamkeit 
Aufrechtsehen 



chord. 

emotion. 

connate. 

perceptual (p. 5). 

perception. 

space p. 

time p. 

apperception. 

apperceptive function. 

personifying. 

apperceptive combination. 

assimilation. 

association. 

by similarity. 

by contiguity. 

by identity. 

serial. 

perception, apperception (see Per- 
cepiion]^ or looser forms of 
expression as view, recogni- 
tion, etc. 

attention. 

erect vision. 



Bedingung 
Begleiterscheinung 

Begriff 

Actualitäts- der Seele 

Allgemein- 

Hülfs- 



condition. 

concomitant or accompanying 

phenomenon, 
concept; (sometimes in looser 

sense) definition, 
concept of the actuality of mind, 
general c. 
supplementary c. 
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Begriff Werth- 

Z weck- 
begrifflich 
Beobachtung 

Selbst- 
Beweggrund 
Bewegung 

Ausdrucks- 
mimische 

pantomimische 
Bewusstsein 

Gesammt- 

Selbst- 
Beziehung 

Complication 
Contrast 

Farben- 

Licht- 

Rand- 

Dauer 

Mach- 
Deutlichkeit 
Doppelbilder 
Druck 

-punkt 

Eigenschaft 

Eindruck 

Elemente 

Empfindlichkeit 

Empfindung 

Druck- 

Farben- 

farblose 

Helligkeits- 

Geruchs- 

Geschmacks- 

Haupt- 

Haut- 

Eälte- 



c. of value, 
c. of end. 
conceptual, 
observation, 
introspection, 
reason for action, 
movement, 
expressive m. 
mimetic m. 
pantomimetic m. 
consciousness, 
collective c. 
self-c. 
relation. 

complication, 
contrast, 
color c. 
light c. 
marginal c. 

duration. 

persistence. 

distinctness. 

double images. 

pressure. 

p.-spot. 

attribute or property. 

impression. 

elements. 

sensitivity. 

sensation. 

s. of pressure or pressure s. 

color s. or s. of chromatic light. 

achromatic s. or s. of achromatic 

light. 
8. of brightness. 
8. of smell. 
8. of taste, 
principal s. 
cutaneous s. 
8. of cold. 
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Empfindong Licht- 

SchaU- 

Schmen- 

Ton- 

Wärme- 
Entscheidung 
Enschliessung 
Entstehung 
Entwickelung 

regresBiye 
Erfahrung 

mittelbare 

unmittelbare 
Erinnerungsbild 
Erinnerungsvorgang 
Erkennung 

Farben 

Erg&nzungs- 

-ton 

Gegen- 

Grund- 
Fizationslinie 
Fixationspunkt 

Gebilde 
Gedächtniss 
Gefallen 
Gefühle 

allmählich ansteigende 

Anfangs- 

Begiffs- 

Bekann theits- 

beruhigende 

Contrast- 

deprimirende 

End- 

Erinnerungs- 

Erkennungs- 

Erleiden (G. des) 

ezcitirende 

Form- 

-ton 



light 8. or 8. of light 

s. of sound or sound s. 

pain 8. or s. of pain. 

tonal s. or tone s. 

8. of heat. 

resolution. 

decision. 

rise. 

development. 

retrogradation. 

experience. 

mediate. 

immediate. 

memory image. 

memory process. 

cognition. 

colors. 

complementary c. 

c. tone. 

opposite c. 

fundamental c. 

line of fixation. 

fixation-point or point of fixation. 

compound. 

memory. 

agreeable feeling. 

feelings. 

gradually arising. 

inceptive f. 

conceptual f. 

f. of familiarity. 

quieting f. 

contrast f. 

depressing f. 

terminal f. 

f. of remembering. 

f. of cognition. 

f. of passive receptivity. 

exciting f. 

f. of form. 

affective tone. 
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Gefühle Gemein- 


9 


common f. 




lOsende 




relaxing f. 




Lust- 




pleasurable f. 




rhythmische 




f. of rhythm. 




sinnliche 




sense-f. 




spannende 




straining f. 




Thätigkeits- 




f. of activity. 




Total- 




total f. 




ünlnflt- 




unpleasurable f. 




zusammengesetzte 




composite f. 




Geisteserzeugniss 




mental product. 




Geisteswissenschaft 




mental science. 




geistig 




mental. 




Gemeinschaft 




community. 




Gemüthsbewegung 




affective process. 




Gemüthslage oder 


GemÜthszu- 


affective state. 




stand 








Geräusch 




noise. 




Geschehen 




phenomena. 




Gesetz 




law. 




Beziehungs- 




1. of relation. 




G. d. Contraste 




1. of contrasts. 




G. d. Relationen 




1. of relations. 




G. d. Resultante 




1. of. resultants. 




G. d. Entwicklung 


in Gegen- 


1. of development towards 


op 


Sätzen 




posites. 




G. d. Heterogonie 


der Zwecke 


1. of heterogony of ends. 




G. d. geistigen Wachsthums 


1. of mental growth. 




Gesichtswinkel 




visual angle. 




Grössenbestimmung 




measurement. 




Handlung 




act, action. 




Helligkeit 




brightness. 




Hemmung 




inhibition. 




Illusion 




illusion. 




phantastische 




i. of fancy. 




Indifferenzzone 




indifference-zone. 




Inhalt 




content. 




Klang 




clang. 




Einzel- 




single cl. 




-farbe 




clang-color. 
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Klang Zusammen- 


compound cl. 


Klarheit 


clearness. 

• 


Localisationschärfe 


keenness of localization. 


Localzeichen 


local signs. 


Methode 


method. 


Abzählungs- 


calculation m. 


Au8 drucks- 


expression m. 


Eindnicks- 


impression m. 


Einstellungs- 


adjustment m. 


der Minimaländerung 


m. of minimal changes. 


d. minimalen Unterschiede 


m. of minimal differences. 


d. mittleren Fehler 


of average error. 


Missfallen 


disagreeable feeling. 


Nachbüd 


after image. 


Nahrungsinstinct 


alimentive instinct. 


Orientation 


orientation, or location in rela- 




tion to. 


-linie 


line of orientation. 


-punkt 


point of orientation. 


Perception 


apprehension. 


Phantasie 


imagination. 


Punkt 


point or spot 


Druck- 


pressure-sp. 


Kälte- 


cold-sp. 


Wärme- 


heat-sp. 


Baum 


space. 


Reaction 


reaction. 


zusammengesetzte 


compound r. 


Recht 


law. 


Reiz 


stimulus. 


Richtung 


direction, or (figuratiyely) theory, 




form of. 


Sättigung 


saturation. 


Schema 


scheme. 


Schmerz 


pain. 


Schöpferische Synthese 


creative synthesis. 
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Schwebungen 


beats. 


Schwelle 


threshold. 


Raum- 


space t. 


Reiz- 


stimulus t. 


Seele 


mind. 


Sehfeld 


field of vision. 


Sehschärfe 


keenness of vision. 


Sinn 


sense. 


Sitte 


custom. 


Sprache 


speech or language. 


Geberden 


gesture 1. 


Laut- 


articulate 1. 


Suggestion 


suggestion. 


System 


system. 


gleichförmiges 


homogeneous s. 


mannigfaltiges 


complex s. 


Tiefe 


depth or third dimension. 


Töne 


tones. 


Differenz- 


difference-t. 


Grund- 


fundamental t. 


Ober- 


overtones. 


StOBS- 


beat t. 


Tonempfindung 


tonal sensation or sensation of t. 


Tonhöhe 


pitch. 


-linie 


tonal line. 


-scala 


tonal scale. 


-stösse 


tonal beats. 


Trieb 


impulse. 


-feder 


impelling feeling. 


-handlung 


impulsive act. 


Spiel- 


play impulse. 


Umfang 


scope. 


Urtheil 


judgment. 


Yerbindung 


combination. 


Vergleichung 


comparison. 


Verhältniss 


relation or proportion. 


Verschmelzung 


fusion. 


Verstand 


understanding. 


Völkerpsychologie 


social psychology. 


Vorgang 


process. 
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Vorstellung 
Gehör- 
Gesammt- 
Gesichts- 
räumliche 
Raum- 
zeitliche 
Zeit- 
Wahrnehmung 
Wesen 
Wiedererkennung 

sinnliche 
Wüle 
Gesammt- 

Wahl- (z. B. Vorgang) 
Willens- ( „ „ ) 

WiUkür- ( „ „ ) 



Zeitarten 

Zeitstufen 

Zeitzeichen 

Zusammenhang 

Zustände 

Zweckmässig 



idea. 

auditory i. 
aggregate i. i) 
visual i. 
spacial i. 
space i. 
temporal i. 
time i. 

sense-perception, 
nature, 
recognition, 
sensihle r. 
will. 

collective w. 
selective (process), 
volitional (p.) 
voluntary (p.) 

temporal modes. 

t. stages. 

t. signs. 

interconnection. 

states. 

purposive. 



1) For this translation I am indebted to Prof. Titchener. 



INDEX. 



page 

A. 

Abnormalities 
apperception . 302 
association . . 302 
consciousness . 301 
elements of con- 
sciousness . . 298 
feelings .... 300 
ideational com- 
pounds .... 299 
volitions . . . 300 
Abstract thought 336 
Abstraction, psy- 
chical ... 16, 32 
Accentuation . . 166 
Accomodation, 

movements of. 153 
Achromatic light 

sensations . . 62 
Acquired charac- 
teristics . . . 314 
Acts 
impulsive . . . 205 
selective . . . 206 
voluntary . . . 206 
Activity 
feeling of . 207, 238 
mental .... 30 
subjects of psy- 
chology ... 17 
Actuality, concept 
of 356 



page 

Aesthetics .... 30 
Affective dimen- 
sions 94 

- processes 102, 174 

- states, unity of 184 

- tone 85 

After-images. . . 77 
Aggregate ideas . 291 

discursive divi- 
sion of . . . . 295 
Agreement, per- 
ception of 280, 294 
Alkaline sensations 60 

Allen 71 

Alphabet, blind- . 19 
Anaesthesia . . . 298 
Analysis, function 
of 277 

- psychological 32 
Angle of vision' . 130 
Animal 

marriage . . . 311 
psychology . . 30 
psychoses . . . 308 

states 311 

Animism .... 340 

Aphasia 225 

Apperception 229, 276 
abnormalities . 302 

active 238 

animals .... 309 
centre 226 



page 
Apperception child 319 
complex func- 
tions of . . . 290 
myth-making . 339 
passive .... 238 
personifying. . 338 
synthesis . . . 290 
volition .... 242 
Apprehension . . 229 
Aristotle ... 18, 245 
Arousing feeling. 92 
Articulations . . 110 
- development of 334 
Assimilations . . 251 
auditory. . . . 252 
intensive feel- 
ings 252 

spacial ideas . 253 

visual 254 

Associations . . . 245 
abnormalities . 302 

child 319 

contiguity. 246, 270 
contrast .... 270 
of ideas .... 14 
laws of ... . 246 
mediate .... 263 

serial 261 

similarity . 246, 270 
simultaneous . 248 
successive. 260, 248 
theory of . . . 14 



Index. 



381 



page 
Asthenic emotions 191 


Atom . . , 


. ... 355 


Attention . 
child . . 


. 229,2% 
. ... 319 


scope of. 
volition . 


... 231 
. ... 239 


voluntary 
Auditory n( 


r ... 240 
)rve, as 


receiving 
Automatic 


organ 45,55 
move- 


ment . 


. ... 211 


I 


i. 


Basalar me 


mbrane 44, 




57 


Beats . . , 


. ... 109 


- tonal . 


... 109 


Berkeley . 
Bitter sens 


. . . . 19 
ations. 60 


Black . . . 


... 62 


Blind-alpha 
Blindness, 


kbet. . 119 
tactual 


space ix 
Blind spot 


I ... 118 
. ... 140 


Body, posi 
relati 


tion of 125 
on to 


mind. 


. ... 358 


Braille . 


. ... 119 


Brentano 


. ... 20 


Brightness 
chromatid 


. . . . 66 
D ... 68 


color . . 


... 65 


pure . . 


. ... 63 


C 


1 


Cardiac ii 


inerva- 


tions . . 


... vO 


Catalepsy, 
pnotic 
Causality 

concept . 

laws of 


> . . . «X/s 

... 352 
. . . . 31 



page 

Causality psychical 31 

Chemical senses 46, 76 

Chüd 
development. . 316 
psychology. 30, 329 
mistakes of . 329 

Choice ... 206, 219 

Chromatic light 
sensations . . 62 

Chronometrie ap- 
paratus. . . . 220 

Civilization, 

growth of . . 344 

Clang 105 

color 105 

compound . . . 107 
single 105 

Clearness .... 228 
comparison . * 281 

Cochlea. . . . 44, 55 

Cognition 
feeling of . . . 265 
sensible . . 261, 264 

Cold, sensations of 52 

Cold-spots .... 54 

Collective conscious- 
ness 349 

- will 349 

Color 
-blindness ... 80 
circle . . . .64,75 
complementary 74 
contrast .... 78 
fundamental 
qualities ... 70 
induction ... 78 
mixing ... 70, 79 

names 71 

opposite. ... 64 
principal ... 70 
saturation ... 65 
sensations ... 63 



page 

Color system, re- 
presentations of 66, 

75 
theories .... 81 

-tone 65 

triangle .... 75 

Combinations 
apperceptive. . 296 
demonstration of 29 
intensive affec- 
tive 174 

laws of ... . 29 

Combination-tones 108 

Comfort, sensible 176 

Communities, 

mental .... 331 

Community ... 27 
- customs . . . 344 

Comparing func- 
tion. ... 277, 279 

Complementary 

colors . . .74,80 

Complete reac- 
tions 217 

Complications 248, 258 

Compounds psy- 
chical . 29,31,100 
analysis of . . 101 
classification. . 102 
extensive ... 102 
intensive . . . 102 
various degrees 
of 30 

Concepts .... 295 

child 329 

classes of . . . 296 
general .... 296 
hypothetical in 
science .... 5 
scientific . . . 352 
supplementary. 352 

Conceptual ... 5 



Jfd^. ^^H 


rue 
CoDdensatioii of 


«age 

Creative synthesis 365 


Dispositions, psy- ^^^H 


ideas 347 


Customs 343 


chical 298 ^^H 


Cones, retinal . . 83 


meaning of . . 344 






laws of. . . 27,333 


DUtance, absolute ^^^ 


abnormalities . 301 


religious char- 


visual .... 145 1 


collective ... 349 


acter of ... 345 


Distance-sense of 1 


defined .... 223 




blind 124 ^^J 


field of .... 236 


D. 


Distinctness ... 228 ^^H 


fiiation-point . 229 


Dance 162 


Dizziness .... 185 ^^^H 


gi&des of ... 227 


Darwin 307 


Doable images. . ltt^^^| 


physiological 


Decision .... 207 


Doubt, feeling of. SO^^^H 


conditions . , 224 


Deduction .... 297 


Dreams 308^^^^! 


processes classi- 


Democrates ... 19 


Dualism . . 7,19,36fl^^H 


fied 244 


Depression ... 300 


^^^^1 


scope of . 831, 234 


DescarteB. . . 19,313 


^^H 


-self 242 


Development 


*<^^H 


threshold .... 229 


animalB .... 309 


Ego ao^^H 




auditory organ. 44 


Klementary, defi- ^^^B 


Content, objective 3, 17 


child 316 


nition of ... 33 1 


Content of imme- 


community . . 331 


Elementary proc- 1 


diate eiperienc« 17 


laws of .... 369 


eases in asBocig- ^^^1 


Content of mediate 


senses 43 


U7^^H 


eiperience . . 17 


speech .... 333 


ElemeuU ^^^| 


Contiguity 


words 335 


abnormalities . SM^^H 


association . . 24e 


Developments, 


affective. . . . 3&^^H 


combinations . 269 


psychical. . 30,31 


child's mind . . 316 :^^H 


Contrast 288 


Diderot 19 


predominating ^^^H 


affective .... 289 


Difl'erence thresh- 


in fusion. . . 10t^^^| 


association by . 246 


old 283 


psychical. . 33,l(a^^H 


color 78 


Difference-tones . 108 


reproduced 2ö7,360'^^^| 


-feeling .... 177 


Differences ma- 


sensational . 32, 37 ^^H 


marginal ... 79 


ximal .... 37 




psychical . . . 367 


Dimension«, three 


Emotions .... 186 


Convergence, opt- 


of space ... 114 


abnormalities . 300 


ical 135 


- of systems of 


asthenic .... 191 


Coordination of 


quality .... 36 


classification. . 196 


eyes, child's . 318 


Disagreements.per- 


expressive mo- 


Corruption of ideas 347 


ception of 280, 294 


vements . . . 189 


Cortei and con- 


Disconiifort, sen- 


formal attributes 193 


sciousness . . 225 


sible 176 


gradually risjag 199 


Corti, arches of . 44 


Discord Ift4 


history of 


Cortical centres . 226 


Disparate qualities 39 


theories of . . 198 ^^ 



384 



Index. 



page 

Feeling taste . . 178 

term 40 

terminal. . . . 188 
ticUing .... 177 
total .... 84, 175 
unpleasurable92, 177 
Fetishism .... 340 
Field of conscious- 
ness 236 

Field of vision. . 128 
Fineness of locali- 
zation .... 129 
Fixation lines . . 148 
Fixation-point, 

inner . . 170, 229 
- visual .... 131 
Flow of time . . 168 
Force, concept of 353 
Form, feelings of 182 
Forms of psychol- 
ogy, table . . 18 
Formula 
Fechner's ... 285 
Weber's Law . 285 

Fortlage 19 

Frontal brain . . 226 

Fusion . 103,247,248 

classification of 

forms .... 249 

conditions of . 110 

spacial .... 253 

Fusion theories of 

space .... 126 
Fusion theories of 
visual space . 155 



e. 



71 



sense- 



Geiger 
General 

organ .... 43 
Genetictheory 126, 173 
Gestures .... 333 



page 

Gestures child's . 325 
Gods, in myths . 341 

Goethe 91 

Golden section . 182 
Grades of con- 
sciousness . . 227 

Grey 62 

Growth, mental . 369 

H. 

Hallucinations . . 299 

Harmony .... 182 
Hartley . . .20,245 
Head, as organ of 

orientation . . 125 
Heat sensations 51,52 
Heat-spots. ... 53 
HelmholtzöO, 111, 185 
Helvetius .... 19 
Herbart 19, 20, 173, 248 
Hering's hypothe- 
sis 81 

Hermann .... 112 
Hero myth . . . 341 
Heterogony of 

ends 370 

Historical sum- 
mary 18 

Hobbes 19 

Holbach 19 

Humanity , con- 
cept of . . . ■ 332 
Hume .... 20,245 
Hyperaesthesia . 298 
Hypnosis . . 303,304 
Hypotheses, meta- 
physical .... 11 
Hypothesis, reson- 
ance . . . 58, 111 

I. 

Ideas 102 

abnormalities . 299 



page 

Ideas, aggregate . 291 
associations of 14, 

245 
common .... 332 
conceptual. . . 295 
condensation . 347 
corruption of . 347 
expressions of . 190 
extensive . . .113 
flight of .... 261 
of imagination . 291 
intensive . . . 103 
memoiy . . 265, 274 
of movement . 123 
mythological . 332 
nature of . . . 14 
obscuring of. . 347 
of orientation . 125 
of position . . 125 
spacial . . . .113 
temporal . . . 156 
term .... 40, 245 
of third dimen- 
sion 148 

words . 252, 268, 2% 

Identity, combina- 
tions through. 269 

Illusions 
associative. . . 255 
constant optical 135 
direction . . .136 
direction of ver- 
ticals 136 

fancy 299 

geometrical 138,255 

length 136 

tactual .... 137 

time 1B4 

variable optical 137 

Images 
distorted visual 132 
double .... 149 



^H^H^P 386 ^^1 


^^^^ "■ P»gB 


W 


^^^H 


V Images memory . 366 


J. 


Leibniz 19 ^^H 


1 Imagination 277, 392, 


Jamea 193 


^H 


■ 39e 




intensity ... 73 ^H 


B active 293 


Judgment .... 296 




■ child'B 326 




sensations, phy- ^^H 


■ ideiu of. ... 291 


K. 


siologicalproc- ^^H 


1 paaaive .... 293 


Kant 19,192 


... 72,80 ^H 


1 Immediate experi- 


Keennesa of vision 131 


vibrationa ^H 


■ ence 3 


Knowledge, theory 


Limbs, regular mo- ^^^| 


r Immortality ... 7 


of 17 


vementa ... 160 ^^H 


Imp reeBion method 96 


König 112 


Line of orienta- ^^^| 


Impulae 205 




^H 


Itnpulaive act». . 311 


L. 


Line of regard. . 131 ^^^| 


Indifterence-inter- 


Labyrinth, audi- 


Lines of fixation . 148 ^^H 


val 373 


tory 55 


Lipps 1H6 ^^H 




La Mettrie ... 19 


Local signs ... 116 ^H 


Induction .... 397 


Lange 193 


complex, of yi- ^M 


Induction, color 


Language, gesture 333 


^H 


and light ... 78 


Law 346 


Of depth. . 148,151 ^H 


InBtinoU 310 


of contraatB . . 367 


^H 




of creative ayn- 


Localization, brain ^^H 


sexual 311 


theaiB .... 365 


functions. . . 225 ^^| 


Intensity .... 34 


of development 


■ fineness of. . 129 ^H 


comparieon of . 281 


toward oppos- 


- of touch stim- ^^H 


light 63 


itea 371 


^^H 


pressure .... 53 


of growth, men- 


Location of visual ^^H 


tones 59 


tal 369 


objects .... 126 ^H 


IntenaivB com- 


of heterogony . 370 


Locke 19 ^H 


pounds. ... 102 


of relatioofl . . 366 


Logical division . 896 ^H 


Interaction . . . 1Ü 


of relative 


forms 296 ^H 


Interconnection of 


maguitades . . 2S3 


Lotze ^H 


psychical com- 


of reaultanta. . 364 


^^^1 


pounds .... 31 


Weber's .... 283 


^H 


Interpretation 


Lawa 


Magnetism, animal 307 ^^H 


empirical ... 8 


of association . 246 


Hognitade, psy- ^^H 


natural BcientiGc 5 




cbical .... 281 ^H 


payohological . 5 


of cnstom . . . 333 


Man and animals 313 ^H 


Intervals, tonal . 68 


of development 369 


Marching .... 162 ^H 


Introspection, 


of nature ... 363 


Marginal con tmsta 79 ^^H 


pure . , . ,10.20 


of psychical phe- 


Materialiam ... 365 ^^| 


Irradiation. ... 79 


nomena ... 31 


mechanical . . 6 ^^H 




of relation. . . 364 


psycho -physical 8 ^^H 


TTcHDi, FiychDlogjr. 'l. edil. 25 ^^H 



^^^^^^ 


p*e<> 


p»e« 


^ifjM 


Matter 7 


Methods experi- 


Mailer, Johannes . 60 


concept of. . . 353 


mental .... 28 


Muscle aenaations 62 


Meanmga, modi- 


of measurement 383 


MaBcleB,ocalarl33,18ä 


fication« of. . 336 


psycho-physical 286 


Myth, hero ... 341 


Measuroment 


Metrical ideas . . 162 


nature 341 


phjBical , . 281, 366 


Mimetic movo- 


Mythologicalidea« 27, 


psychical . 281, 282, 


menU .... 189 


382 


36G 


Mind 


Myths 338 


Mechanical Benaes 46 


concept of. . . 364 




Mediate eipeti- 


problem of . . 6 


S. 


ence 3 


relation to body 358 


Names 


knowled^. , . 5 


science of . . . 1 


colors 71 


memory .... 267 




element« ... 32 


recopiition . - 263 


-substance, ma- 


emotions ... 187 


Membrane, basilar 44 


terialistic. . . 365 


feelings .... 34 


Memoriea, mediate 267 




sensations . . . S4 


Memory 296 


ritnalistio. . . 366 


Nativiatic theory 12S, 


idea. , , . 266,274 


Minimal differ- 


154, 173 


image 266 


ences, method 


Natural selection 316 


procBBHea . . 266 


of 283 


Natural sciences . 2, 3 


term 272 


Modes, temporal . 168 


Nature Myths . . 341 


time 272 


Monadology ... 7 


NoUe . . 65, 106. 109 


irerbal 275 


Monism .... 7, 365 




Mental gciences 1, 3, 


Monotheistic ten- 


0. 


10, 17, 350, 366 


dency in myths 341 


Objects .... 11, 40 


Merkel 285 


Moods 174 


concept of. 24U, 243 


Metaiic, sensation H 


Morality 346 


methods of in- 


of 60 


MotiTea 204 


vestigating . . 24 


Hetuuorphosia. . 132 


inteUectual , . 20» 


of nature ... 24 


Hetaphysiei ... 6 


common. ... 333 


Obscuring of ideas 347 


Meters 166 


Movements 


Observation ... 23 


Method 


idea of pure. . 123 


psychological . 26 


calculation . . 287 


accommodation 163 


pare ..... 26 


experimental 10, 24 


arhythmical . . 159 


Odors, neutralis- 


^^ expression. , . 96 




ing 60 


^L impresBion. . . 96 


convergence . . 146 




^^^1 minimal diä'er~ 


expressive ... 198 


words , .324,336 


^ft ences 283 


mimetic .... 189 


Op posit««, devel- 


^^B right and wrong 


ocnlar .... 133 


opment toward 371 


^m cases 287 


pantomime tic . 190 


Orientation 


H Uethods 


rhythmical . . 159 


ideas of .... 126 


H^ empirical ... 9 


tactual .... 120 


line of ... . 1*4^ 





h^. 387 ^^1 


pug« 


P»K» 


.... ^m 




Processes .... 16 


Psychology, pro- ^^H 


of 125 


affective. ... 174 


paedentic ^^^H 


point of .... 144 




^^1 


Otoliths 45 


memory .... 265 


relation to other ^^^| 


Outer world. . 4,243 


methods of in- 


disciplines . . 17 ^^H 


Overtonea .... 105 


vestigating . . 24 


. 11, 27, 34Ö ^^1 




natural .... 24 


spiritaalistic . . 7 ^^^| 


P. 


volitional ... 201 




Pain 61,52 


Products, mental. 27 


^H 


Pantomime tic mo- 


Psychical elements 31 




veroents .... 190 


Psychical proc- 


Psycho -physical ^^H 


P&rELllax, binocular 152 


esses, classific- 


and psychical. 200 ^^1 


Parallelism, prin- 


ation 12 


Psycho -physical ^^H 


ciple of . .49,360 


Psychological laws 362 


law 286 ^^1 


PwBion» 192 


Psychology 


Psycho -physical ^^^| 


Pedagogy .... 30 


association- . . 245 


parallelism . . 363 ^^1 


Perceptual. ... 6 


chüd 329 


Pulse .... 96,190 ^^1 


Personalitj, psy- 




Purkinje's phe- ^^H 


chical .... 30 


piricai .... 1 


T.omenou ^M 


Perspective, visual 164 


definition, meta- 


^1 


Philosophy ... 18 


physical ... 1 


^H 


Photochemical 


descriptive . . 12 


Qualities .... 35 ^H 




empirical ... 6, 8 


affective. . 


92 ^H 


Pitch 56 


experimental 11, 27 


olfactory . 


^H 


Plato 19 


eiplanatory . . 12 


sensational 


^m 


Play 327 


faculty- .... 13 


Quality . . . 


^M 


Pleasurable feel- 


forms of, table. 18 


comparison 


^m 


ings .... 92,93 


foundation of 


opposite. . 


^H 


Poetry, origin . . 342 


mental sciences 17 


^ 


Point of orienta- 


historical devel- 


^m 


tion 144 


opment of . . 18 


Reaction ^^H 


of regard ... 131 


immediate ex- 


experiments . . 220 ^^| 


Practice, effects of 228 


perience ... 9 


times . . . 


216 ^^m 


Preexiitence ... 7 


individual ... 26 


Reactions . 




96 ^H 


Pressure, sensa- 


inner eiperi- 


complete 




^m 


tions of . . , 61 


enoe 10 


complex . 




^m 


Pressnre-epots . . 53 


inner sense . . 1.9 


early . . 




^H 


Principal tone . . 106 


intel]ectualisticl3.14 


mistaken 




^H 


Principle of paral- 


materialistic. . 7 


muscular 




H 


lelism . . . 49.360 


metaphysical . 6 


sensorial 




217 ^^1 


Problem of psy- 


physiological . 28 


shortened 




217 ^^1 


chology ... 1 


popular .... 14 


Reading. . 




^^1 




^^H 




Reality . . 

mediate ... 16 
Reason, moving . 2(K1 
Recognition 
mediate .... 263 
sensible .... 261 
Reference! 
abnoimalitiea of 
consciouBnesB . 307 
apperception. . 244 
apperceptive 
functiona . . 298 
asBOciationB . , 278 
brain functions 



feel- 



, 179 



concept of mind 363 

contnuta . . . 290 
cuatome .... 346 
development of 
animaU .... 315 
development of 

child 330 

development of 
communitiea . 338, 
3Ö1 
elemeDts ... 41 
emotion« . . . 200 
emotiona , pby- 
aical conditions 19a 
feelings .... 95 
feelings, phy- 
sical conditions 99 
general aenae . 54 
hiatorical and 
general. ... 21 
inteneive ideas 113 
laws of develop- 



. 372 
lawa of relation 369 



Re fere DO ea light 
gensationa . . 72, 8! 
methoda of psy- 
chology ... 28 

myths 343 

reaction time ex- 
periments , . 222 
scope of atten- 

piire sensations 50 

sound Ö9 

space, touch. . 127 

apace, viaual . 155 

taste and smell 62 

volition . . . 
Weber's law. 
ReSex procesaes . 212 
Regard, line anil 

point of - . . 131 

Relating fnuction 277, 

279 

Relations, law of 366 

Relativity, law of 

(see Weber's 

Law) 
Relaxing feeling . 92 
Religion. ... 342 
Remembering, 

feeling of. . . 269 
Reproduction of 

ideas 245 

Resolution. ... 207 
Resonance hypo- 

thesia ... 58, 111 
Resonators for 

Bonnd analysis 56 
Respiration . . . 190 
Resultants, law of 364 
Resultants, psy- 
chical ... 364 



Retina, centre and 

periphery . . ! 
Retinal processes 
Retro gradation of 

volition ... 2 
Rhythm of atten- 

anditory . . . . 1 
and emotions . X 
Rods, retinal . . 



colors . . . 
Scale, tonal , . . 
Schopenhauer. 20,! 
Sciences 
eiperi menial 
mental I'aee men- 
tal sciences) 
natural (see na- 
tural sciences) 
Scope of attention 231 
of consciousness 2i 

234 
Selective acts . , 
Self consciousness 242 

child's 

Self-knowledge 
Semicircular 

canals . . 125,127 
Sensations .... 
achromatic L'ght 68 
alkaline .... 
bitter 

chromatic 

brightness . . 
chromatic light 
cold 

color . . . . ■ 



BeniatioM, com 




Seriea feelings . . 


96 




366 


mon .... 


. 51 


- reactiona . - 


97 


Squinting , . . . 


133 


general BenBe 


. 61 


Shortened reac- 




Stages, temporal. 


169 


heat 


. 51 


tions 


217 


States, pajchical . 


298 


joint . , . . 


. 52 


Similarity, associa 




States, animal . . 


311 


light .... 


. 62 


tion . . . 246,270 


States, develop- 




mawmat. . . 


- 35 


Skin sensatiODs . 


62 


ment of . . , 


344 


metallic . . . 


, m 


Sleep 


305 


Stereoscope . . . 


152 


minimal . . . 


. 35 


Sleep-walking . . 


303 


Sthenic emotions. 


191 


muBcle . . . 


, 52 


Smell aensationa 


59 


Stimuli , various 




noise .... 


. 65 


Social conduct. 


343 


forms .... 


42 


Paü» 


, 51 


laws 


343 


Strain, feeUngof. 


92 




. 77 


psjohologj .30,345 


Stumpf , . - 111 


185 


preeaure. . . 


. 61 




304 


Subduing feeling 


92 


pare .... 


41,42 


Soand. modifica 




Subject ..., 11,40 


rise of ... 


. 42 


tiona of in 




concept of. 240, 243 


saline .... 


. 60 


words . . . 


335 


experiencing. . 


3 


akin 


. 52 


Sound 




Suggestion . . . 


304 


smell .... 


. 59 


sensations . . 


56 


posthypnotic. . 


304 


■otrnd .... 


. 65 


vibrations . . 


67 


Summation -tones. 


108 


aonr 


. 60 


Sour aensations . 


. 60 


Sweet sensations 


60 


aweet .... 


. 60 


Space, source of 


116 


Symmetry .... 


182 


taste .... 


. 60 


subjeotiTB rela- 




Sympathetic vi 




temperature . 


. 63 


tions. . . . 


122 


brationa . . 


57 


tendons . . . 


. 62 


theories of . 


12Ö 


Synergy of optica 




term .... 


, 40 


Spacial fusion and 




movements . 


133 


tonal .... 


65,56 


movement . 


120 


Synthesis . . . 


277 


touch .... 


. 61 


Spacial ideas . 


113 


ftppercepfive. 


290 


Sense, chemical 46, 61 


child's. . . . 


318 


creative . . . 


366 


distance ol'blind 124 


visual . . . 


128 


System 




inner . . 1, 2 


9. 16 


Speaking . . . 


259 


brightness, re 




-feelings . . , 


. 84 


Specific energj 


47 


presentation o 


6S 


-funotions, 




historical sam 




light, re pre sen 




child's . . . 


. 316 


mary. . . . 


fiO 


lation of . . 


69 


mechanical . 


. 46 


Specific forms of 


characteristics 




Bensitivitf 
brightnosB. . 




experience . 
Speech .... 


33 


of ... . 


36 


. 63 




complex. . . 


36 


pteasurea . . 


. 63 


centre. . . . 


2S5 


of elements 


36 


tones .... 


. 59 


child's. . . . 


324 




36 




. 337 


development . 
Spencer . . - . 


333 


T. 

Table of forms o 




Series, aaaooia- 




20 




tioul . . 


. 261 


Spinoza .... 


192 


psychology . 


18 



390 



Index. 



page 

Tachistoscope . . 231 
TactaaJ sensations 172 
Tactual space in 
blindness. . . 118 

Talent 297 

Taste sensations . 60 
Tastes, neutraliz- 
ing 61 

Temperature sen- 
sations .... 53 
Temporal ideas, 
child's .... 319 
sources .... 156 
theory of . . .168 
Temporal percep- 
tion 170 

Temporal signs . 171 
Tendon sensations 62 

Tetens 19 

Theories 
color vision . . 81 

space 125 

visual space 140, 150 
Threshold 
consciousness . 229 
difference-. . . 283 
tactual .... 117 
Time 
favorable for feel- 
ings 164 

ideas of ... . 156 
ideas and affec- 
tive elements. 160 
ideas and sensa- 
tional content 160 
memory .... 272 
memory, in dif- 
ference interval 273 
rhythm . . . .159 
Tonal sensations 55, 56 
Tone, affective . . 84 
Tone, principal . 105 



page 

Tones , combina- 
tions of . . . 108 
fundamental . . 56 
highest .... 58 
intervals ... 58 

lowest 58 

summation- . . 108 

Touch 
analytic .... 119 
sensations ... 51 

space 116 

space threshold 117 
synthetic . . . 119 

Transformation of 
stimuli .... 44 

V. 

unconscious proc- 
esses .... 223 

unconsciousness 

concept of . . 227 

Understanding. . 277, 

292, 294, 296 

child's 328 

Unity of affective 
states .... 184 

Unpleaeurable 

feeling . . . 92, 94 

V. 

Values, subjective 365 

Vinci, Leonardo da 70 

Vision 
angle of . . . . 130 
centre of . . . 130 

direct 131 

erect 150 

field of .... 129 
indirect .... 131 
peripheral . . . 141 

depth 147 

estimation of 
distances . 134, 139 

Visual purple . . 82 



page 

Volitions 
abnormalities . 300 
apperception. . 242 
attention . . . 239 
complete . . . 208 
complex .... 206 
direction of . . 241 
energy of . . . 241 
experiments on 215 
external .... 202 
internal . . 202,209 
primitive form. 202 
simple .... 20Ö 

sleep 305 

theories of. . . 213 
typical of mental 

life 15 

Volitional acts. . 201 
Volitional proc- 
esses 201 

Voluntarism 

metaphysical . 20 

psychological . 20 

Vorstellung . . . 245 

Vowels 110 

W. 

Walking, child's . 323 

Weber 283 

Weber's law . 53, 283 
Whispers . . . .110 

White 62 

Will, child's ... 322 
collective . . . 349 

Wolff 19 

Words 
development of 335 
ideas of 252, 268, 296 
order in sent- 
ences 337 

Y. 

Young - Helmholtz 

hypothesis . . 81 



Printed by Breitkopf and H&rtel, Leipzig. 



liiliilil 

3 6105 040 317 75 



STANFORD UNIVERSITY LIBRARIES 

CECIL H. GREEN LIBRARY 

STANFORD. CALIFORNIA 94305-6004 

4151 723-1493 



All books (nay be recalled after 7 da 
DATE DUE 




ES 
J4 



rrii^^Ev 



